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THE APPLE CROP AND LOSSES FROM INSECTS. 

THE Al'l'LK, KING OF FUUITS, luus nssiiiiiea a high rank nmong American 
aKrifultiiral iinxUiets. la Llie I'nited Slates its uverax<.' moncUiry value 
nver the live-jear iierioU 1014-18 lias been placed at alieiit .'?18r),(J0(l,Ut)O," or 
apiirdxiiiiati^ly one-hall' tlie oi<tiniat(Hl woftli t)f tlie potato crop. Tlio finaneiiil 
sueee.s.s of the apple industry is deiiendeiit, however, upon several factors, and 
aniony tlie.so insects i)lay an important role. The annual loss to the apide crop 
throu^'Ii iuse:-t ravages is somewhat variable, changing from year to year, not 
only in the large fruit-gnnving districts but in individual orchards as well 
Altliougli it is extremely dillicult to estimate tlit" yearly loss due to inserts, a 
I'airly conservative estimate woukl place it at al)out 10 to 20 per cent of Die 
eroii vMluu, or, at th« lower ti^jure, about $18,000,000. To this shimUl bo added 
the loss of the trees themselves as the result of infestations of appK'-tr»e Ijorers, 
scale insects, etc., and thi' considerable amount expended for sitraying appa- 
ratus, insecticides, and labor. 

In the present bulletin an attemjit has been made to acquaint the fruit grower 
with the general distribution, descrii)tion. life history, and control of the ai)ple 
iuscets with which he is likel.v to be troubled. The orcliardist would do %»ell 
to study carefully the insects causing important injury, in order that remedial 
measures may be intelligently aiiplied. 

CODLING MOTH.' 

The codling moth, ov " aiijile worm" as it i.s coimnonl.v called, is unques- 
ti.iuably the most serious insect enemy of the fruit of the aiii)le and annually 
(lestro,\s or renders unlit for commercial i)uri)oses millions u{ dollars worth 
or' fruit, despite prc'sont etforts to Control it by spraying, ll slmuld not be 
inferred, however, . that spraying measnrt^n are ineffective, fen' it has been 
an.ply demonstrated that thorough and tinitly spraying will usually yield 
from !)0 to 9.") per cent and often more of worm-free fruit, exceiit in some 
of the semiarld regions of the AVest where this insect is unusually abumlaut 
and destructive. In the absence of combative nu'asures, tlu" codling moth 
will froquently infest from 25 to 90 per cent or more of the fruit, deiiemling 
upon the locality, seasonal and weather conditions, si/.e of the crop, an.l 
otlu'r contributing factors. Ajiples infested with this insect arc conunoidy 
called "wormy apples" (ligs. 1. 2, and 3), but to avoid iMissible confusion it 
slioidd be borne in mind that this fruit may be wormy through infestation by 
(itlier pests, as the apple maggot (p. 13), lesser api)le worm (p. 10), etc. 

Shortly after hatching from the egg, the larva or wonn eats its way into 
tlio llesh of the apple, usually feeding in the direction of the core, and on 
rc-u-hiug it frequently attaclvs the stjads. A con«iderabl» but variable proiKir- 

' C'd./i 'y/i.sfi iiomonrlla Liunai'us. 

° I'^olger and Thompson, Tlu- I'ommercial .Vpple luUustr.v of Nortli America, i). ;!. 11>:;1. 
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tion of tli« first brood enters tliroUKli the cal.vx or blossom end, wbile the 
later or suiniiier brood worms aijpiirently prefer to enter through the side of 
the apide. A favcnite ])hue of enlr;inee is nl the point where two iipi)les are 
in eontiiot. As the eodlinK-inotU hirvu lunnels thron^h the frnit, it grows 
and nnilies a eorrespondingly larger fwding area, which be'eonies more or 
less packed with darlc reddish brown to blaekiuli in-llets, whirh nre grachially 
IHished out iowaril the eutnince hole. Upon altiiiniUK their full growth, 
some larva, leave the fruit by way of their entrance holes, while others make 

their exit at another point, thus i)roducing in the 
s.inie apple two holes, an entrane(! and an exMt. 
Another ty])p of injury frcMpiently found in the 
senii-ariil fruit region.*; of the West, and other 
fruit districts wlieru the codling moth is abun- 
dant, is known as the "sting" and tlie fiffected 
ar)l)los are called "stung" fruit. The typical 
"sting" Is caused by a worm eating a .small hole 
(about the size of ;i pinlu'ad) through the skin of 
the apple, after which it makes a shallow excwvs- 
tion in tlu' flesh to the depth 6£ about one-sixteenth 
to one-eiglith of an Inch and suiriciently large to 
accounnoilate the body of the young worm. These 
»i-calWd "sting.s" are frequently made by larvg; 
that have bi^en poisoned but which arc able to cora- 
lilete the "sting" pocket before dying from the 
elTccts of the arsenical. Occasionally worms com- 
l)lete a "sling" pocket and then for snnie un- 
known reason leave it to enter the fruit at another point. It is also quite 
l)os.sible that some larrne sifter Imving eaten through the .skin art" washed 
off by heavy rains or are blown or brushed oil" during wind.storni.s. Although 
ap!)les having a few ".stings" usually are not d.imaged seriouslv except 
l)erhap.s as to keeiiing qualities, they are nevertheless discriminated against 
by the buyers and i)lace(l in a lower grade, thus nuikiug this type of i"ijury 
of conunei'cial iuiportance. 

Some codllng-nu)tli larviip feed to ;i certain extent upon the foliage of the 
apple previous to their attack uixm the fruit. They nsu.-illy eat into the lower 
surface of the leaf, either along the midrib or ;it tlie .inncture of n vein wiUi the 




fin. 1. — Wormy !Uil)Ie eaiispil 
by coflMnc motli larva enter- 
ing cal.vx pnd nf fruit. 
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-,\ worm-injured apjile, sliowing codlin,!; inolli worm in fiuit Ueft half). 
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iiiiilril). TliiR l^af-ft'«ding liiibit is of iw^gHgf&le Tinportance as to foliage injury, 
but it is of h-oiiie consequence from tlie control standpoint In that some larvie may 
lie killed or weakened by eating the poison before they reach the fruit. 

'j-he codling moth passes the winter in the larva stage, inclosed in a silken 
locoon (fij:. -i). which is about three-fourths of an inch in length. The over- 
wintering larva is aI)out the same length as tlie cocoon and is usually of a dirty 
widte ciilor with a brown head. The larva; normally make their cocoons b«n(«tli 
tlie Iiark scales of the trunk and larger limbs, in tree crotches, and in decayed 
stubs resulting from improp#rly pruned limbs; they also spin up in trash about 
the orcliards, in cracks of the soil adjacent to the tree, in tield harvest boxes, 
in packing bouses, etc. In the spring the larva transforms successively into tlie 
])upa (lig. 4) and moth stage (flg. 5). The pupa is about half an inch in lengtli 
and varies in color from dark yellow to brown. The abdominal segments «re 
niovalile ami each is provided with a double row of spines, except tli^ terminul 
segments, wliich have but one each. The moth Is somewhat yari«I)lu in siz*, Init 
the wing expanse averages about three-fourths of 
an inch. The front wings are crossed by irregular 
dark and light bands excejit the tips, each of 
which be.'irs a dark metallic brown .spot or ocellus. 
The moth, which is seldom seen by the orcliardist, 
usually conceals itself in or about the tree during 
the day. but becomes more active about twilight, 
when it deposite a majority of its eggs. These are 
laid on both the leaves and fruit, the first-brood 
eggs being usually found on the foliage, while 
those of the sunmier brood are as a rule deposited 
(in both the fruit and foliage. The egg is about 
the size of a pinhcad, flat, round to oval in shape, 
the surface being covered with a network of rUlges, 
and when freshly laid is pearly white In color. 
The yonng larva which hatches from the egg feeds 
(•hi(>fly upon the 'ruit, and after attaining its full 
growth leaves the apple and .spins its cocoon on 
tlie tree trunk or in other places, as elsewhere 
noted. In districts having two or more genera- 
tions, part of the first-bro'od larva; xoon transform 
to pupse. while the others remain in the larva 
stage until the following spring. Those that transform the same season as 
hatclKMl produce a new generation. In the more uorthern fruit-growing dis- 
tricts of the United States, as in New England, there is a small second genera- 
tion, whereas in tome of our extreme southern regions, as in the I'ecos Valley 
iif New Jlcxico, as many as three generations and u partial fourtli may develop. 
In any locality the relative abundance of worms, especially those il.eveloiiing 
late in I lie season, varies from year to year, largely in accordance with the 
Weather conditions. If the season is early, dry, and hot, a larger number of 
^^•ornls tli;in usual will be produced, whereas during late. cool, and wet seasons 
Ihc reverse is true. The orchardist should therefore study the seasonal weatlier 
<-on(Iili(ins. and if the?e are ftivoralile to the codling moth suppleni»>ntal spray 
tre.-itnients sluiuld be applied. 

The lengtli of the diflVrent stages of the codling motli varies "'itii tlie 
cliiiiatic conditions. lu the spring the pupa stage averages about 3 weeks, 
with an approximate range from 2 to 6, while later in the season •'lilsi stage 




10. — Applo Infostcd with 
tlie codlinc: mol h. Xotc fraKs 
liiisliod out of l.ii viiiliurrow. 
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Fig. 4. — Codling moth larva nnd pupa within cocoons 
beneath liaik of apple tr*e. KuUi-gcd. 



is slioi'tciUMl to an nvcrii'ge of about 2 wpoks. Tlio iiictibatioii period of the egj 
Uiiriiig the relatively cool .spring weather will frequently extend over 2 weeks 
altliutigh the average period iis ii.sually about 8 or 9 days. I^ter in the 
reason this average is reduced to G or 7 days, and there are records In 
the Bureau of Kntoniology of an incubation period as low as 4 days. The 
fspding i^-riod of the larva iis Rlso prolongcMl in the spring, soinet lines almost 
to 2 inonlli.s, with an average of about 3 to 4 weeks, while during the summer 

_ the larvrB usually complete 

— -^'^^Si^^^ ^.Cj^^.^ '- 1 their feeding within about 

o weeks. 

The control of the codliuK 
moth is largely effected hy 
spraying with a iwison, such 
as ar.<!euate of lead, d^ 
scribed on page S3. The 
number of spray aiiplica- 
tions required to secure sat- 
isfactory results will vsry 
with tlie locality, tlie num- 
ber of generations, and the 
relative abundance of the 
insitict. In the northern latitudes good control is frequently obtained with from 
one to three api)licatlon.s. whereas in districts having longer sea.soiis, or wherever 
Ibe moth Is naturally abundant, as in the semiarid valleys of the West, It is 
often neces.sary to spray from live to seven times. 

The tiiiic of the diiiilicdlion ).s vcrij important, and although no deliiilte 
schedule that will meet satisfactorily the conditions obtaining in till parts of 
the country can l»e given here, the following suggestions will be of value. 
The Orst application should be made in every 
orch.'ird Just after the blossoms have droiiiied 
(lig. ISO) and this application should be com- 
pleted before the calyx lobes clo.se (tig. 181). 
In ordi'r to cover Urge orchards in tiu.'e it is 
often necessary to commence spraying when 
only S." to !)0 r**"!' eent of the blos.soms have 
fallen, but care should be taken not to sjn-ay 
when the trees are in bloom and attractive to 
bees. The object of this ai)i)lication is to de- 
posit in the c.'ilyx cup a quantity of jioisou 
siiflicient to kill all the larva; that «i(l«avor 
later to enter the apple through the calyx end. 
The calyx cu]) i.<; open at th» time the blos.soms 
drop, but is closed about il week later, after 
Wiich it will be too late to force the ixilson Into 
the cavity. Xo subsecpient si)ray can be of much value In preventing calyx 
worms, hence the great importance of tliis apidication. 

The first larv.T or worm.s begin to batch in most sections about S t;o 4 weeks 
after the blo.ssoms have fallen, although in *ome districts, and particularly If 
the weather is warm, a few worms will commence to hatch In from 2 to 3 
weeks following the fall of the bloom. The second .spray should therefore be 
! pplle<l in from 2 to 4 weeks after the first in order to coat the leaves nnd 
\oung fruit with poison just i)revious to the hatching of the farlv worms. In 
friiil^ districts where the insect is dlfllcult to control, one or two additlounl 
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iipiilicntions against the first brood should lie iMdc »• as to pi-ovide a frceli 
c-ov<!riiiK of iioisoii during the iierhid wlicu these wornil are attacking tfee fruit 
ill huge iuiiiihs.r». It is liiglily imporlsjiit l»^-aj- tliorouifhl.v nRaliiut the firnt- 
l.rood woniis- m as to reduce fhcir muiilw t« a inlnlnnini, since this brood Is 
tlie sole proxOnitor of the later generations. 

The sccoiul-hrood worms begin to hatch about 8 to 10 weeks after the petals 
have dropped. In some of the Northern States there may he so few of these ;is 
to render it unnecessary to make a special appllcntion for tlieiii. In most fruit 
districts, however, it is essential to .spray at this time, and hi hCHVily infpsted 
rej.'ioiis an additional application for the second brood should he nmUe In time 
to liave the fruit covered witli poigon when the worms ara liatchiuK in maximum 
uumhers. Additional spray applications will usually be necessary where there 
ai-e three and four geiieralions, hut care should he taken that spraying is not 
done too close to the harvest sea.son. .so as to avoid the iircsence of spray residue 
on the marketed fruit. 

Arsenate of lead at the rate of 1 pound of the powder or 2 pounds of the 
paste to -^lO gallons of water or fungicide is recommended for the control of the 
codling moth. The powdered form is preferable to the paste, since it i» more 
convenient to use niul can be kept more easily from one seawjii to anotlier without 
deterioration. It is usually desirable in commercial practice to combine ar.seniite 
of lead w:tli a fungicide such as dilute lim-'-sulphur or Bordeaux mixture, and 
often with a contact insecticide, like iii.o<ine sulphate, for the simiiltaneoiis 
tieatment of chewing and sucking insects and the prevention of the coniiiioii 
fnii'ions disi!a.¥es. (See spray schedules, pp. SO and 90.) 

A power sprayer having sufFicient capacity and pressure is ossent'al for coin- 
merciiil orcluirds. This should be equipped with well-made ho.<8e and coupliufs. 
!Ui(l if the trees are large should be provitled preferably with a sjiriiy tower 
(tig. ITS), so that the higher parts of the trees may be treated thoroughly. 

In badly infested regions spraying is sometimes supplemented with the so 
called "banding method," which consists in placing aroniid the tree trunk a bur- 
lap band under which many of tlie worms will collect after they leave the 
fruit. These bands should be examined at regular intervals and the insects 
found beneath destroyed. The orclinrdist sliould hear in mind that many oi" 
the worms beneath the bands »oon become moths and that iinle.«s they are de- 
stroyed before they reach this stage the moths will escape and deposit more 

l>nring the harvest, many worms leave the fruit wlrle It is being handled in 
the iiacking house. The.se worms siu'n up for the winter in tield boxes and other 
containers and in cracks and crevices of the packing house. l>,v «irly summer 
they will have b»come moths which, if not confined, will fly to the orchard and 
deposit eggs. If feasible, tht escape of tJie moths should he prevented by 
screening the windows and closing up any other possible exit. 

PLUM CURCULIO.' 

The plum curculio probably ranks in imi)ortance next to the codling moth 
as an apple pest and is responsible for much of the misshapen and gnarly 
fniit (fig. G) that is commonly found in orchards. It is a native species tind 
feeds upon plums. bMW.si. etc. Wliils the plum curculio attacks tjie applt' and 
other pome fruits, it is especially injurious to the stone fruits, and in addition 
to these is also reported from other hosts. Tt is widely distributed In the 
States east of the Rocky Jlountains, liut is not known to oecur farther west. 

- CouotracJichis nenuphar Tlerbst. 
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The injury to tlio iii)i)le is tliietl.v <'oiiline(l to the I'siir puiicturos (fig. 7), 
iiiade l).v the foiiiiilcs in tlie spring, iind the fecdinf; p\inct\n-ps, made by ])otli 
«exes in ttie spriii^ and fall. The egp punct\n'o (lis. 8) is made l)y the snout 
of the fpniale niid l» m-ry disitinflivp, consistini; of w small cavity or hole In 
llie nc.*h of Iho fr\iit Just lu'low tlio sUin. The female then euls with lier 
sno\il a small frcsccnt shapcd incision just in front of the i)laei' where the 
vnK was deposited. The feeding ininctnre is a small circular oixMiinj; nhout , 
the size of a jiinhead. extending into the fle.sh of the apple for a distance of 
ahont one-sixleentli of an inch and is produce<l liy the snout of the heelle 
in the c(an-se of its fettdinif. 

Kriiit that is hudly punctured early in tlie spason is likely to droji and many 
of Iho larvit' that hatch therein develoj) to inat\irity, since the fallen fruits 
nirnish conditions favoral)le lo the growth of the grnhs. The punctured fruit 
remaining on tlie tree is usually dwarfed and gnarly in appearance, but the 
curculio larv;o .seldom if ever develop to maturity in it. I.ate varieties of 
apples sometlUH'S outgrow the egg p\nict\ires more or less, though many of 
them ar« conspicuous at harvest as Irregular, yellowish l)rown. corky are.'is, 
often soiufwhal elevnled above the s\irfaee of the apple. The fall feeding 
I)auctnre (fig. 9) of the curculio differs from the spring fwdinjf ftnnctnre 
ami is fairly charactitfrisllo. nie b«»etlB» prsAsr the calyx or stem ends, 
where suuill holes are ealeu thro\igh Ihe skin, under wltleh. with the hide as 
a center, the flesh Is eaten out as far as the length of the beetle's snout will 
pernnU This results in n discolored ring of skin around the opening, which 
may later become eidai'g'"*! Into a shallow pit. as It l)etiom«s invadecl with 
decay-producing orgauisnisii. These pits uuiy be Airther excavated by the 
beetles, and die lMrt*r cun often be found fecHllng or rosting in them. Tlie 
l>#et,ltfS al*) f^'d on tlie foliage in the sjiriiiK and fall, enting out small, cir- 
cular holes. 

The Ilium curculio spends the winter in the adult or beetle stage, usually 
liibeniating In protected places, as beneath trash In orchards <ir in nearby 
woods. The adult (fig. Id) is n small, brownish snout-Iieetle and varies souie- 
wliat In length, averagliii; about cuie-fourtb of an Inch. Karly in the .spriag 
the beetles emerge from their hibernating quarters, some of them reaching 
the api)le trees before the blossonihig i)erIod. As soon as the young fruit is 
set, the beetles attack It, as iirevlously described. The curculio egg Is elliptieiil 
ill shalie, wliillsli In eoba'. with a smooth, shiny surface, and nieasures about 
t'lie-forlietli of an inch in length by oue-slxtietli <if an inch in width. A full- 
grown larva :s alxuit live-sixteenths of an inch in length, footless, yellowish 
white in cobu', with a bi-ownisb head. I'lion completing its feeding period, 
the larva leaves the fruit and enters tlie soil, forming a pupa] cell, in which 
il tiiiusfoniis successively to the piipu and iidult stages. The pniia Is whili.sh 
ill color and about tlirec-sixteeiillis of an inch In lenglli. The adults enierfre 
in "_' or H weeks, and in the far South some individuals deposit eggs giving rise 
lo a second generation. The beelles feed upon the fruit and foliage until the 
approach of cold wentflei', wbpu they s»'ek hibprnating quarter*. 

The most jiractlcal means of control ar« sfiivayiuf with srst'imte of lend 
and the cleaning up of ira-^Ii from tlie orchards and vicinity, ns well as thorough 
cultivntlon during the .summer. T>estructlou of trash removes favorable hiber- 
nating (pi.'irlers, while cultivation at the proper time will kill the delicate 
pniue within the soil. The prompt collection and destruction of the infested, 
fallen fruit will also aid in reducing this pest. The lirst siiray applicatbm to 
poison the beetles should be M|ipli#<l In tli« pink tduster-hud stage, and the 
second as soon us llie blossom petals h.'ive droiijied, using arsenate of lead at the 
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liitc of 1 poiiiid of tlic powder or 2 pounds of tlio paste to fiO gallons of water 
or fuiigieide. SuppkMiiciitid trciitnioiit.s sue doi<irabIc in orcluirds whore tiie 
ciucnlio Is niorp than ordiusril.v d«strnftlvo. 



The lesser apple worm as a rule is not notieeahly Injurious, except periodically 
in the Ozark Jlouutiiin regions and more oceasionall.v in the New Ku;rlan(l uml 
Middle Atlantic States. AVhcu abundant, however, the later generations in 
particular will freiiucntly cause !is much damage to the fruit as the codling niotb. 

This Insect is closely related to the codling moth and, like it, feeds upon the 
llcsh of the apple. The type of injury, UoweviT, is somewhat ditl'erent, siiiof 
I lie larvie of the present species usually feed near the surface of the fruit, fre- 
tpicutly excavating just bcncatii the sliiu (tigs. 11 and 12.) In some instances, 
however, the larva' penetr.-ite iteeper into the flesh, causing injury quite similar 
In that of the codling niolh. Tlie larvie will Mtta<'k any portion of tlio fruit but 
.^eeni to prefer the c.ilyx basin cavity, jilthousrh ontravioe thrinigli the side Is 



very couuuon. The typical Injury results in a l)lotth mine which is very con- 
.spicuons and nnsiglitly. 'I'lie les*er apple worm n.snally does not complete its 
feeding as early as docs the codling moth, and. as a result, it is not infrequently 
found at work tilter the fruit has been barreled. The lesser apple worm is 
doubtlpss ii native insect and has long been known to feed upon species of 
tliorii npple, crab apple, and wild plnui. It is priiniirlly of economic iuqiort.tace 
as an apple pest, but Iims betsn reported on many of our (•omiuoii deciduous trt'c 
fruits, as well as on black-knot of plum and galls of the oak and elm. 

The life history and habits of the lesser apple worm are quite similar to tlioso 
of the codling moth (see p. 3). Tlie winter is passed in tlie larva stage within 
silken cocoons beneiitli the loose l)ark of fruit trees, in barrels or boxes wnieii 
have contained infested fruit, in packing liouses, or in almost any place acces- 
sible to the larv.T at the time they leave the fruit. When full grown the larvii 
is sbout five-sixteenths of an inch in lenstli, fusiform in shape, uniformly reddish 
or llt»sh colored ,ibove and lighter below, tb« himd being brown ft) dark brown. 
The moths emerge in tlie spring about tlife same time a.s tlie codling moth and de- 
posit tlielr eggs upon the foliage. The moth is small, having dark coliu'ed front 
wings, with the basal ouc>-f()urtli irregularly covere<l with rust red. The eggs 
are usually of an oval &li,'ip(^. slightly convex, covered with a network of ridges, 

' l.aspryrcDui pnniii-oru \\u\sh. 



LESSER APPLE WORM.' 




11. — -Worli of lesser apple worm 
in calyx fnd of apple. 



ViQ. f2. — Injury to «pplo liy lesser npple 
worin. 
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jiud have a iliiimoter of about one-fortieth of an incli. Wliou freslily laid tlio etri; 
in ol' a pearly white eolor, reseiiiljllug somewhat, except for its smaller size, 
that of tlie codling niotli. The number of generations varies with tlie locality, 
there being a partial second generation iu the North and as many as three and a 
partial fourth generation in the southern apple districts. 

Since tlu? life history and habits of the lesser apple worm are quite similar to 
those of the codling moth, thorough treatments as indicRtod for tlia latter 
(]). (i) will obviate the necessity of s])eclal control measures for this pcjit. 

APPLE RED BUGS.* 

Jlo.st orchardists are familiar with the manner in which the plum cnrculio 
(p. 7) and the rosy apple aphis (p. 22) dwarf and distort apples, but compara- 
tively few fruit growers are well acquainted with the somewhat similar iujurie.-f 
caused by the sio-i-alled apjile red hugs, which have xttractexl cousiderable attni- 
(ion in certain localities witbai the la»t decadfi. It is usually not dilficult to dis- 
tinguish the work of the red bug cm the fruit from that of the plum curculio, hut 
red-bug injury may sometimes he 
more readily confused with the 
work of the rosy apple aphis, al- 
though, upon a careful examina- 
tion of the trees, the aphid-curled 
leaves surrounding the fruit 
woulil soon reveal whether the 
hitter insect was resjjonsible. 
Fru:t injured by rod bugs shows 
distinct depressions or dimples, 
while that attacked by the rosy 
appU' aphis is more or loss con- 
stricted and puckered about the 
calyx or blossom end. In many 
instances all three in.-sects may be 
present in the same orchard, the 
conibined attack causing the fruit 
to become very gnarled in ap- 
pe;irauce. 

.Shortly after hatching in the s-pring, the young red bugs or nynrplis connnence 
sucking out tlio juices of the new foliage, the injury causing the foliage to beconi« 
somewhat distorted and covered with umall reddish spots. Later, a* the fruit 
develops, the insects turn their attention to it, stunting the growth as well i\ft dis- 
figuring it by the red-bug dlmides (lig. 1?>). Severely attacked fruit will fre- 
(piently fall to the ground, while that which is the least injured will remain on 
the tree until harvest. Late in the seas(m the injured leaves have a very 
ragged and crinkled appearance similar to that shown in the illustration (tig. 14). 

When abundant the .-ipplo red Bugs become first-class orchard pests and fre- 
quently ruin the fruit for market inirposes as quickly iuid thoroughly as any 
insect with which the fruit grower has to contend. Ilwl bugs, it is believed, are 
native to this country and have been reported as occurring iu the New England 
States and certain of the Middle Atlantic States, as well as in Jllchigan and 
("an.-ida, and are undoubtedly pre.sent In many eastern States. While these in- 
je( t< are prinmrily apple pests, they are known to attack the pear and thorn 
.-'Pl'le. 

'There are two species, the darker one, Hctcrocordyluii maUmis Itculor, known as the 
apple rod bug, and Lygidcu manOax Keuter, which is lighter in color and c.illed tho 
false apple red bng. 




1!'.. — Apples deformed by apple inl liii^is. 
Note tlie dimpled appearance. 
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ISotli Ki)»cios tlie rod biiprs pass tlic wiiitor in tlie effg s<tiit;>', Imt the eggs 
!ii-o (leposilod in SDnrowliat ilHTorcnt jiliicos nnd biitoli at sllKlitly dlffcrnnt periods, 
'Pliu OKKS of the ap])h! red bw^ are inserted in tlio l)arlv of tlie smaller branches 
and arc diflionlt to locate. Tlicy are ahcnit one-sixteenth of an inch long, 
curved, whitish in color, and tlioy begin to hatch shortly after the leaves com- 
mence to unfold. The efiKs of the false apple red bng are about the same size 
as those of the other species and are usually inserted in tlie Iwitlcels of the 
iMnall branches and connnenee to hatch about a week later than those of tlie 
other species. The youn;; ii.viniihs of each species are red, but tlio.se of the red 
I)1IK become darker with age, approaching black when full grown, whereas those 
of the false red bug are relatively lighter in color throughout their nymplial 

])orio(l. The nym]ih of the red bug 

is about one-twentieth of an inch 
long when lirst halc.-hed and ap- 
pnjxlnmtely one-sixth of an Incli 
long in the last nyniphal stage, 
while that of the false red bug is 
slightly smaller in all of its nyni- 
phal stages. The feeding of the 
iiyinphs is confined to sucking of 
the juices from the foliage and 
fViiit. Dnriiij? the Utter i)art of 
the summer the insects reacli ma- 
turity and dc'iiosit their eggs for 
the next generation, wliicli do 
not hatch until the following 
spring. Tlie adult apple red bug 
is about one-fourth of an inch in 
leiijfth, (Isrk red txi black In gen- 
eral color, with reddish wings 
which are usually black along the wing tips and have a black si)ot close to 
the (juter edge. The false red bug (lig. 15) is about the same size as 
the other siiecies, but is somewhat lighter in general color and lias an orange 
red head and protliorax. The adults of botli species are active in depositing 
eggs and when distnibed are very agile and endeavor to liido fronr view. 

Since tb« r«l bugs are sucking ins<>cti;, they can best he killed liy means of 
contact insecticides. Forty ])er cent nicotine ^ul])hate is comuionly used at tlie 
rate of oiie-balf pint to 50 gallons of soapy water made by dissolving tlierein 
about 2 pounds of snaji. If it Is desired to use a coinltination .spray for the 
control of sucking and chewing insects and fungous diseases, the .same amount 
of nicotine sul]iliate (omitting the soap) may be comliincd with arsenate of 
lead and sumiiier-.sti-digtli llme-sulphiir solution or r.crdeaiix mixture. The 
lirst application should be made durin.^ tlw pink cliistw- 
biid stage and the second Just after the petals have 
(Iroiiiied. at wliicli times commercial orchards are usually 
sjirayed for other insect pests and fungous diseases. 
.Vtteution should be called to the fact tiiat tlie spray- 
ing should be done ])referahly on warm days when the 
iiym])li» are actively at work. It is also desir.-ible to use 
a higli-preaSure driving upray and (juickly wet the entire 
tree, and if feasible have two operators siiray simulta- 
neously from ujiiiosite sides of the trees, so that none 

r n . 1 .,, , , , . Fio. — Adult of 

of the iiisect.s will have a chance to escape by dodging the f„,j,p ^^^^^ ^ed 

spray solution. ,,„.,. ronlnrgcd. 




Fia. 1-1.- 



Appcarance of apple le.ives as a result 
of red tmg injury. 
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APPLE MAGGOT OR "RAILROAD WORM." 

'I'lic iipplt! iiiiifisot, ii native insect, is commonly fmmO in tlic Ni'W Kn^lnnd 
St.-itcs and Caniida and also occurs in Mipliigat; and other Norfliern Stat(?s. 
AVlic-n abundant, it iirestMits a very serious problem and is likely to cause eon- 
sidorablc injury, i)articularly to the varieties most susceptible to attack. The 
■work of tjiis insect in its earlier larval stages is often very decepllve. and apples 
that appear sound exfernally are trcKiuently infested with one or UKU'e ma^cgots. 
\s so(m as (be infe.«<te(I apples bttcom* mellow, liowevw, the ma,ssots <Ievelop 
raiiidly and can he readily defeaeted by the brownish tuniielg vvblch are often 
visible tlirousb llie skin, especially vvitli varieties having light or yellow'.sli 
colored skins (tig. 10). The larvrB or maggots make winding burrows or traeks 
Ibniugbout the llesb of the fruit and often reduce it to a brown poniace-like 
Dusistency, rendering it absolutely worthless for market purposes (fig. 1"). 
The original food plant of this Inseet was the haw, but at present the culti- 
vafed apple is its principal econoinie host. Allhoirgh there Is a wide range of 
!*us!cepl d)ilit.v amcmg the several yarieties of apples, usually the summer and fall 
sweet fo subacid varieties are preferred, but In their alxenee the more aeid, as 
well as llio winter apples, are attaeked as soon as tliey reaeh the proper stn^e of 
maturity. In addition to the apple, this inseet has been reported on pear, plum, 
cherry, huckleberry, blueberry, eranberry, mountain cranberry, and snowberry. 

The apple nuiggot passes the winter in the pupa stage beneath the surface of 
IlKi soil, tli(» true pupa being developed within the puparium a few days after 
the latter i» formed. The puparium (fig. 58) is at first light brown, later be- 
comes darker, and is about threje-sixteenths to one-fourth of an inch in length. 
The adults or flies first begin to issue during niidsuuuner, usually In .Tuly, and 
deposit their eggs in the early varieties of apples, just heneafli the skin of the 
fruit. The adult fiy (fig. 19) is slightly .smaller lhan the conuuou house fly but 
is naturally somewhat sluggish unless disturbed, when it can dart quickly out 
of reach. The adult is shiny black in general color, the abdomen having four 
trans¥(aa>se while bands in the case of the female and three in the male, and 
the wings are marked with four irrejtular dark bauds. The .flies <lo not usually 
ovir)()sit until a few weeks aftf;r emergence. Tlie egg« are nun-e or less yellow- 
ish white and average about one-thirtieth of an inch in length. They hatch 
in a few davs and tlie resulting hirv.-e iunuediately begin to feed on the flesh 
of the fruit. After falling from the tree, the infested apples (piickly mellow and 
slHU'tlv thereafter the full-grown larva; leave the fruit and enler the ground. 
The larva (fig. 17) is whitish to yellowish white and when full grown measures 
abcmt three-eighths of an hicb in length. 

In southern New Kuglnna there is a small partial second generation, but the 
maioritv of the tirst brood do m)t transform t.i the adult sUige until the follow- 
in" summer and a small percentage remain in the ground mitil the ii^cond sum- 
mer thus making for the latter a two-year life cycle. The flies of the tirst brood 
emerge (luring midsunnuer, while those of the second brood issue dnrnig the 
fall and d(.posit their eggs in the diflerent varieties of truit when it reaches the 
])ro])er stage of maturity. 

The most practical method of reducing in.iury, though not as effective and 
deiieudable as desirable, is to spray the trees, beginuinsf in early .Inly, with 
arsenate of lead powder, using 1 pomid, or 2 ponnd.s of the vaste. lo wich o() 
gallons of water. From iwo to three applicutions nuide at intervals of about 
two (o three weeks will be required. The tlics are killed by lapping tb.. p(„son 
f,-oni the foliage and fruit. The prompt picking up and destructn.n of the 
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(Iroppcd fruit sliortly iif(er it fulls, or piisturiiig liogs in the orclinrd, will serve 
1 1) destroy tlie inapigots before they have an opportunity to enter the piround. 
Another nieiuis of reducinf; (he insect is to cultivate the orchurd thoroughly 
during the etirly suuuner so as to kill the puparla before the flics begin to Issue. 

APPLE LEAF-ROLLER.' 

About the time the apple buds are beginning to open in the spring the cntcr- 
pillar.s of (he apple leaf-roller begin to hatch and crawl to the buds, where 
they eat ininnt(> boles ia the unex- 
lianded leaves. They continue to foed 
upon the unfolding leaves, which 
(hey web together'by means of silken 
strands. Later the hirvie roil up a 
single leaf or several leaves (Og. 20) 
and also web together and foed upon 
(he blossom buds, often causing in 
(his way considerable injury during 
the pre-bloouiiug period. The cater- 
pillars sometimes spin very heavy 
webs, as shown in figure 21. After 
(lie apples have set, the caterpillars 
frequently neglect tho foliage for the 
frnlt, upon which they feed, protected 
more or less by surrrtundinK webhed- 
up l(>av(>s. They eat the apples vora- 
ciously, consuming irregular jiatches 
of the pulp ffigs. 22 and 2.3) and have 
been known in instancpis of excessive 
abinidnnce practicall.v to destro.v en- 
tire croi)s. They are especially de- 
structive in jiordons of Tolorado and 
New Mexico, where serious outbreaks 
havff occurreil. and uiori> occasionally 
in New York Slate. At this time 
they are attracting considerable at- 
tt'ntiou in the I'acific Northwest. 

The appl(> leaf-roller is a native 
species, widely distributed througb- 
init tli(^ United States, feeding iipcni 
a large variety of plants, as apple. "0.— Loaf-roller injury to apple foliaso. 

pear, quince, plum, cherry, apricot currsnt, raspberry, gooseberry, and 
a large immlier of trees and shrub*, as well as many other agricultural 
I ri>])s. 

Tlie winter is jiassed in the egg .stage (lig. 24), the eggs being laid in gniyish 
masse.^s of over 300 on the trunk, liuib.s, and hniuches of the trees. The fnll- 
: rown caterpillar is about three-fourths of an inch in length, light green in 
inior. with (lurk brown to black bead. Ujion reaching maturity the larva 
Iran.sfornis to a brownish pup;i. usually within a rolled-up leaf (lig. 2.j). and 
(■merges In about 30 days as a moth (tig. 2.")), which deposits the ovorwinteriug 
cgirs. The moth is .small, with a wing expanse of about tliree-fourths of an 
inch, the forewiugs being cinnsniou brown in color, with lighter markings. 

°.\rrliii)H iiriii/rnKpihi Walker. 
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l"in. 21. — lli'iivy sllkpii woli simii l)y apple 
li'iif-rollcr larva on grapevine ami arlior. 




Fic. 22.— Fruit calcn liy appli' lonf rolp'r larvio. 




Fic. 23.— Loaf-roller Injuries 
to apples often eallus over 
as corky ilepri'ssioiis. 




leaf-n)ller. 
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As the result of considerable expcriiiieiitntlon It liiis been found tlint the 
aiMile leaf-roller is best controlled by destroying the eggs with a jfood nilseihle 
oil. nued at the rate of J gMlIon to 15 gnllt«»« df water, ajicliieid dwrijig; tl*© d**- 
ipiiinl swison, prefterHhly jn#t, befure n« tnid« swtdl In th* lti*l«ti "Hiat ij^f^^insf 
should be done on briprht diiys to insnre as rapid evaporation of t1vV o-lfThs p^- 
sible. In instiinces of severe infestations, nn sippllciitlon of lend nrseiinte at the 
rule of li jionnds of the powder or ."5 pounds of the paste to 50 gallons of water 
or fungicide should he made iis soon ns the larvie hegin hatching. There is 
iilso evidence that the addition of oiie-hnlf pint of 40 per cent nicotine sulphate 
to cMcb .10 gitllons of .spriiy is cITectivii In destroying nmny of Hie B«>«l.'r Imtcheil 
):) i'v>e. 

ROSE-CHAFER.' 

I'^niil growers are frofiuenlly alarmed i)y the (iitciiwy im U».ir *;^\<i 
orchard* duriiiu' hite May or early .Tune of an invading bnrde of the row-chaf»r, 
or •' rose-bug," as it is .soniftlmes called. 
Tlii>se awkward, long-legged, yellowish brown 
beetles often skeletonize the foliage (llgs. 
20 and 27) and are iiarticularly destructive 
to the fruit by eating out irregular holes, 
thus rendering it jiraetically worthless (fig. 
2S). This insect aiijicars ever.v now and 
(hen in large nundicrs. csjiecially in jioorly 
cared for, tn)tille<l <irch;ird.s, or in orchards 
adjacent to sandy, uncultivaled land. Well- 
kept orchards, however, are sonietlnies seri- 
ously damaged, particularly in region* of 
)iglil sandy .soils, where the rose-chafer is 
mor(> or less .-i chronic pest. 

It is fomid chiefly in the eastern i)art of 
the United Slates jmd as far west as Okla- 
homa anil Colorado. The beetles are partial 
to tlie rose ■■uul grape, hut will attack prac- 
tically all kinds of vegctalicai, including 
fruit and shade trees, shrubs, vegetables, etc. 

This insect passes (lie winter In tlie larva stage in an carllien cell bcni'iitli 
llie surfare of the soil. The full-grown larva is alxait thrce-fourtlis of an 
inch In length, yellowish wliitc In color, wltli k liglil lirown head, and trans- 
forms In (he spring to a light brown pupa (figs. 20 and 80). The beutleit 
(fif. «J), which are light yellowiali brown and about one-third of an inch in 
length, with lonsc. ungainly, spinin legs, api)ear CHrly in the siiuuner and feed 
upon tlie foliage and fruit, as dcscril)ed. Tlie females deposit very small, while, 
oval egus singly in the soli a few inches below the surface. The larva- hatch 
in a couple of weeks and feed on decaying vegetation and on succulent roots, 
I>referring those of the grasses. They Veach maturity in the fall and then 
constnicl Ihelr snnill, earthen cells in which flwy hibernate. 

It is very diflicidl to combat this iiest successfully, particularly when it 
arrives in swarms, as is frequently the case. While no spray materials that 
have given entire satisfaction have been discovered, some measure of prot(><'- 
fiiMi is afforded by one to two appllcntlnns of arsenate of lead at tlie rate of 
2 or ;i jiounds of the jiowder. or 4 lo 0 jionnds of the paste, to ."0 gallons of 




I"l«. 29.— A|i|)lc Iciif ridliT cocoon, 
pupal skin, and iiinllp. Enlarged. 



'' Macrodactylux niihupinosiiK Knlirlchis. 
!t2.S(10°— 22 2 
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l-'M. — .\|i|ilc ciilcii liy i-osL'. 
clin.fi'r. 



l"Ui. .fl. — Itosc-clintcr liectlrK fcodiiig ou 
chestnut blossoms, l^nlnrgcd. 
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Hiirdfsnux luixturo (4—1-50), tlie that iiiijlliciitloii liehiK mmk' iis soon as tlie 
earliest I)eetle,s npiK'iir. Soiiio suceoss has also been r(i)oit<'(l from tlie u»ii 
of iirHciiate of load nt tlie forogoliiK streiintli combined with 1 gallon of clieai)- 
f;ra(l(> molasses to eaeli 50 gailons of water. Self-boiled iinie-sulphur niixtur« 
has been found qnite elTectlve agahist this Insect In Now Jersey and In addition 
wonid have some valu« a fungicide. 

In region* \Tliere tj)i« i»imie« is prevaltnt, the orehardlst during the iate 
spi injf should practice thoronsli cultivation, especially of sandy land, in which 
the In.xect thrives, so as to destroy the pupic previous to their transforuiat Ion 
to the beetle stage. The maintenance of meadows on sandy soils, in the 
neighborhood of orchards and vineyard*, is bad practice fmm <M,tti»<iF«rf"t 
of rose-chafer control. 

APPLE CURCULIO.' 

The Mpple curcuUo is a snout-heetle and attacks the apple usually In association 
with the plun.' ciircnlio (]>. 7). It is not nearly as abundant us the latter, but 
may occur In Injurious numbers under conditions that arc propitious to the plum 
cnrcullo, as In wmly. imcnltiratBd, unlirnned orchards and in orchards adjacent 
to \v(MKlIands. It covers thq same gi^itral territory as the plum curcullo, beiny 
found in the States «'ast of tjit; IU)fky MonntMlns. It has »rttracted most atten- 
tion as an apple pest In the North-Central States. Among the more Important 
food i)lants of the apple cnrcnlio are apple, ja-ar, quince, crab apple, haws. etc. 

Ai)ples attacked by this beetle become dwarfed and gnarled (fig. 32) as they 
grow, and when severely punctured during their early development many drop to 
the ground, where some become sudieiently mellow to penult tlve l«rY«; to ranch 
nniturlty. The egg-I.aylng imnctures of this In,sect dllTer from tliotie of the plum 
cnrcnlio In that tlio ffuiale does not cut a crescent-shaiicd »Iit adjscent to The 
eirg cHvlty. The apple cuvcullo inserts its beak Into the flesh of the fruit and, 
after enlarging the ojiening at the base, d(i>oslts an egg. It then plugs the 
bole with oxeroment (flg. 33). 

In general the life history and hiiblts of this insect are similar to those of 
il-i near relative, the plum curcullo. <jxeei)t that tile pupfe of the apple cnrcnlio 
dig. 34) develo]) within the fallen fruit, whereas the pupie of thu plum curcuilo 
are formed iu tlie soli. The full-grown larva dig. ^ft) Is a dirfy white, curved, 
wrialUcd, footless grub, having a light brown head. The snnill, rcildisli brown 
adidt or beetli' (tig. .'iO). measuring about one-fourtli of an Inch in length and 
having four consi)icuons liunnis on its wing covers, eats very siiaringly of tlie 
skhi of the fruit while niiiking Its feeding and egg laying punctures, and hence 
poiKoned sjirays are of comp«ratiVGly slljfht value in its control. The very 
minute, oval egg (fig. ST) is at tirst pearly white, l)ut cbaiiites inter to dull 
.\ cllowisli. 

.\s stated. lailson sprays are of little avail, though they may perhaps have 
some slight value as a deterrent. It is therefore nwessiir>' to rely chieily upon 
orchard sanitation, such as ]a-uiihig to iidmit sunlight and the removal of favor- 
able hibernating (piarters, such as trash and litter, from within or near tb(> 
orchard. If tlie fallon fruit infested with larvse or pupw is exiiosed to strons; 
.siinllght, the insect* will die, and it Is mainly for this reason that the ai)ple 
i nrcnlio is l)etter held In check in well-pruned and cared for orchards. \\'Iiere 
fcasilile, the promiK destruction of tlie fallen fruit or raking It out into tlie snii- 
li_'lil will help to keep this jiest In check. 



■ Tdcliyptrni.'' qinitlrijii^ihiin Pay. 
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V\<:. ^2. — . 



Apple Kliowliig piiiicluri's uinOc by 
apple curcullo. 




I'lc. .'<.'!. Frvdliij? punetui'v 
(left) iind plufged ojjf cavity 
(right) of tile apple rurenllo. 
Knlaiged. 




Fl<:. Live pupa 

of the iipi>Io etir- 
ciilio III II II t II rii I 
position ill apple. 
ICiiIargC'd. 




Vw. 'M>. — I^'irvie of the njiidc curcullo. 
I-;nlnrged. 





Fio. SC. — Apple curcullo 
heelle resting on apple. 
Slightly enlarged. 



FlG.;!7 » i;gg |iuiK- 
ture and egg of 
apple curcullo lu 
wild crab apple. 
Kiilarped. 



The Mope Imf^otimt Appte'lnsedi. 



G««BN FRUITWORMl.'- 

Kvpi-y now arMl then ori'liMrdjwts dl»cov»r tluit ioim post lias ^ateii Urjfi' 
lioli'H In tlielr yoiiiit; iipplcs (tij. B8), hut iiiion i-nrt-fiil iscarcli (jre uiiablo to find 
any trace of tlio lU'structlve awiit. In many Instances Injnry of tills eliaraeter 
is ilue to one or more of tlie species of green fruitworms. It Is fortunate that 
tliese caterpillars are not Kcnerally as aliuiulant as some other friilt Insects'. 
sinc(> (hiring llu'lr more or less tsporadie outbreaks they often cause Iniportiint 
Injury. Tliey not only attack the fruit, but provions U) Its formation the yonn;; 
larv;u ent the hud» and foliit|;t;. 'i'lim' liMfiftlt, <rf whliPh there are nunierwis 
.species, are vvidcl.T dlSKeniinatti'd Im the Unit«l Stiit«« jind fsed upon tte« Hwle, 
]ieiir, and other coiiiinoii decldaoa.s'^ruits, *s well as iiiany forest trees. 

The life histories of the several species are somewhat similar, differins 
chi(!tly ill that certain of them pass the winter in the moth stage, whereas the 
others liiberniite as pujue in the soil, either Inclo.sed In thin, silken cocoons or 
as naked piipw. The moths are about three-fourths of an inch long when at 
rest and rracinbld! one another closely, liavinjt In pcMiei'al aw tr*f «Wi«r. 
They deposit circular - shaped 
l>inkisli eggs with a diameter of 
about <ine-liftietli of an inch, In 
the scars of branches, particu- 
larly in leaf scars, the eggs asii- 
iill.y bi'iiiy laid previous to the 
appearance of the leftves. The 
ycanig larva* liateli from these 
eggs and coiiinience feeding upon 
the buds and expanding foliage 
and later attack the fruit as 
soon as it develops. Upon reach- 
ing maturity, certain siiecies of 
larv;e arc about li inches long, 
yellowish green, with a .slender, 
light-colored stripe down the middle of the back and a wider stripe along 
(•acli side. At the conclusion of their feeding period they enter the soil and 
there construct the pupal cells, in which they transforin successively to 
puiMw and moths. The pup» sre (\m-k brown, a trifle ovcj- a hulf Inch in langtJi. 
and art' to he found from 1 t« 3 iiiche« tts^ow the »urftice of the soil. 

An eiirly iipplicatloii of arstinite of lead while the larraj arc small is the 
most pnictical method of control. This application may be made dnring the 
pink cluster-bud stage, with 2 pounds of the powder or 4 pounds of the paste 
to no gallons of wat'-r or fungicide. If no sja-ay is :ipplied until the fruit has 
set. the W(U'nis will have (lcvelop<'<l to such a size that only vor.v stnnig doses 
of tli« nrsenlcal will be of value, and in any pvcnt much of the fruit will be 
(iHiiiaSed before the poisDil will take effect. , . , 




-Two species of green frultvronns (ucdlng 
oil foliage and .VOUiiK iipiiles. 



RED-BANDED LEAF-ROLLER." 

Inirinf tlie harvcat «rclmrdi»tK sometimes note apelae injured by an inject 
that has eat'en out small, shallow. ,*oiiiewliat irregular patches just through the 
.skill (tig. ^9), particul.'irly where a leaf has l)e(>n in contact witli the friilt. 
Injury of this nature may be due to the small, active caterpillar of the red- 
baniled Iwif-roller. which is known to b« quite widel.if distributed In tliu United 



" .\i/tiiia Slip. 



KuNa tclutinana AValker. 
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Injury lo apple 
Icnf-rollrr. 



red-banih'il 



Stiites, oecnrrinK rntli*'r Aioiicriilly over tlio Kast niul liHvliig licwi reported 
fniiii Ciiliforniii mikI Tcxiis. It Is ii very ;:('iier;il fccdpr, uttiickiinf (Ic^ckliioiis 
fruits. tiiU'U crops, tlnwcrs, shriilis. trees, etc., but oiil.v oceiisloiiiill.v lire Its In- 
juries to the apple very liiiiiortunt, 
MS (hiring seusons of uiinsuiil abuiid- 
iiiiee. or In orclnirds iiisuiriclejitly 
siiriiyed. 

The inwet liibornates in the \m\)ii 
stiiKe, tlie pupa bein^ less tliaa half 
an ineli In lengtli and hrownlsli in 
color. The moth emerges early in 
the spring and deposits Us yellowish 
efj;s in lint inasssS (fig. 40) on the 
twlsrs of the H|i|iU' and otlier fo(Kl 
plants. The inntli is brownl.'sli with 
a wing expanse slightly over half aa 
inch. Across the forewing nf tlu; 
female there is ii relativel.v large 
dark red band. The full -grown 
Inrva; are greenish an<l abnut three- 
fonrths yf uii Ineli long. Two or 
thre*' venerations are tbonglit to 
ix-cui- c.irli yc.ir in the vi( inily of Wasliington and probably only two farther 
north. 

The nsunl orcliaril spraying scbednle as reioiiiineuded for the codling moth 
(p. Vij slionhl hold this insect well la check. 

SERPENTINE FRUIT-MINER." 

The Inrvie of this niinnte niolli make long, narrow. win(lin;t ndiies or trails 
.Inst imder the skin of the apple (tig. -41 I, greatly disliguring it and les.seidng its 
keeping (pialities. Thus far this insect, which has been call(Hl the serpentine 
frnit-ininer. lias not been sullielently abnndant to be the eanse of innch injury, 
tliongli it is the snlijccl of seme in(|uiry, becanse of the unusual appearance of 
the injin-ed I'rnit. ( iidy recently ha« th« adult been obtnined and the exact 
identity of ihe miner deti'rmiiuxl. It H doulilless a native .species and has been 
reported from Pclaware. New York, Illinois. Oregon, iind the Ozark Monntiiin 
regions. It apparently feeds only on the apple, 
thongli i-el.ited species are miners on the twigs and 
brandies of various i)lants. Little is known com 
iiMiiiiig its lite history and habits, tliongli it i< sup- 
posed to winter in tlie larva stage. -No experiments 
lia\e liecn rcport<'d on iiietliods of control of this 
sjiecies, as it lias not bciai sutlicicntly iiiiportaiit to 
iicre^vitale ("iiefiil -;tudy. 

KOSY APHIS." 

Tile rosy aphis, a smiill. sucking inse<i, is un- 
ipiestioiialdx at the pre.'«ent time the most injurions 
of the plant -lice attacking tliu foliage ami fruit 
of the apple. It causes .iniiually an iiiipiMt.iiit 
loss. Tliis aphis curls the foliage. e-.pe<ially 
that surroiiiidiug tlie fruit (tig. A2), and also allacks the fruit stems and the 
fruit, Tlie latter often becomes dwarfed and distorted, resulting in the »o- 




I'lO. 



40. — Erk iiiiiss of rcil- 
I'nmlc'il loaf-roller. 



The M-ore Imimrtaat Apple Insects. 
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ciillwl " Sphls apples " (fig. 43). On young trees the nplild.s often feed upon the 
tender shoots, which frequently heconie twiste.l, souietlnies making a complete 
liMip. The rosy sphls Is belleve<1 to h*ve he«m introduced frowi Kurope i#< 
now commonly found In prac- 
tically all of the apple districts 
of the United States. The only 
known food plants are the apple 
iind Its alternate summer hosts, 
the pUintnins. 

Tlie winter Is passed in the egg 
NtaKC on the tree, and the so- 
culled stem mothers begin to 
hatch ahout the time the huds 
hnr.st and lunnediately settle 
njiun the unfolding loaTes. Sev- 
eral Kenemtions of the rosy 
aphis are produced on the api)Ie 
and tlU'se feed upon the foliage 
niid fruit as soon as It Is formed, 
ciiuslng the leaves to become 
curled and deformed. Both 
winR«d and wingless Indlrldu- 




Fio. 41. — Work of tti? swpi-nt liie fruit miner. 



als «re produced, tJi«j former UJj^rJtiiits vvheu niHtUJe f» tli« plnntains. • The 
wlngles.s viviparous" female Is rosy brown, becoming pm-plisti with age. 
and is covered with a powdery bloom. The spring migrant Is brownlsii green 
with black head and thorax and transparent wings. The aljdomen hn.s a large 
black patch on tli« center of the back and the appendages are partly black 

and partly yellowish brown. In the 
tsii\h njlfrBUts devplop on ttie jilantaina; 
and tliejie return to the anplt? niu% pw- 
duci' sexual feniiiU's, which deposit th« 
overwintering eggs, nsnally on the 
twigs or in the axil of the buds an.l 
occasionally on the larger lind)S or in 
the bark crevices. When first deposited 
the eggs are pah' green, changing later 
to a glossy black. 

On account of its leaf-curling habits 
the rosy aphis is dlflicult to control. 
Best results can be obtained if a spr:i.\ 
application is niiide in the spring period 
when the apliids are clustered on the 
green tips of tln> swelling buds. 
Where this aphid is u.snally tronble- 
souie tlx- trees should be very thor- 
oughly sprayed at this time with u con- 
tact Insecticide, preferably -10 per cent 
nicotine sulphate at the rate of 
three-eighths of a pint to 50 gal- 
hais of water, to which should be 
added about 2 pounds of soap previously dl.ssidved hi hot water. If the Sau 
.lose or other scale insects recpiiring a dormant treatment are present, the 
(U-chanllst may delay spraying for tliani until the pro|H'r time to treat the apple 

"Viviparous fcmalps r.rp tliose thut brlug fortli youni; alive, the eggs develophig bikI 
li:iteliliig within tlie boily of tlie parent. 




!'u:. Work of rosy aiiple spIils on 

fruit and follnKe of the apple. 
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ni>Iii(1s 1111(1, if tlie nicotine siili)IintL' is iiddetl to tlie liine-sulphur spray, tliere will 
J)(> no necessity for iniikiiif seiiaiutf niiiillciitioiis ajjainst scale insocts niid apple 
nphid.s. Tills coinWiiatioii trcntnieiit, popnl.irly known as the "delayed dor- 
iiuiiit," consists of tiiree-flKlitiis of a jiiiit of 40 per cent nicotine sulidmto and 
about CJ gallons of concentrated iiino-snlplnir BiiuniC), witli sullicient water 
to make a total of 50 tialloiis. Soaii xhoiild tiol ho added to (inn xohition con- 
lainhirj littic-sulphur .solulion. This spray sliould be ajiplietl when the bnd tips 
show (,'ieoii tniil coiiiiileted Ijy tlie tlnic tlie lefif tijm have lje;;iiii to separate. 
Oi(liar(li>;l?! witli coiisiidenihle iicii'HKe to irciit, iiiid i)liiiiiiiiit: to make the 




I''lo. -13. — Apijk's InJuruU auil !>l\iiitc'(i by rosy apple apliis. Commonly ciillcU " nphis 

apples." 



"delayed doiiiinnt" appli<alioii, slionUi be Imc to Imvc adc(iU!ite e(inlp- 
liK'lit to iiccoiiiplisli the work belorc the foliilf-'c exp;iii(ls to any Hpiircclahle 
cxteiil. 

GREEN APPLE APHIS." 

The frreen niipic aliiiis liatclu'S from overwiiitci iii;; v^^s. in the sjiriliK about 
the siiiiie time «s tlie rosy iiplii.'*. init unlike the latter feeds during the entire 
season niMiii the aiiiile. It is often iii.liuions to heaiiiiK orchards, but is iiincli 
iiKirc serious iis a inirsery Jiest and in younj; orchards. snckiiiR sap from the 
tender shoots iiiid leaves ( li^;. 4A), the latter hecmniiif: inncli ciirhMl. the attack 
iiiatciialiy elieckiiiK IIk^ ;;rowlb, especially during' jicriods of drought. Tliis 
'Hwioct sec retes a large aiuomit of lioneydew (ai wliicii ants feed; tliese often 
lire i]iiite iihiiiidaiit snd are iiiistakcn for the reul depredator. A liliick fungus 
grows (111 the lioneydew, giving the foliage and shoots a siootlike Mi)i)«ar!iii((\ 
The green ajijilc Mjiliis is widely di.sseiniiiiiled tlirOilgliont the United States, 
feeding iiriiicipiiliy on tlie apjile, but it lias also lieeh recorded upon the pear, 
w ild crab, and while thorn. 



Aphin pnmi P('0(H'r. 



The More Important Apple Insects. 
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The insect passes the winter in the egg stago, the eKRs being hiid on twigs 
and water sprouts. The.* are yellowish green when freslily hiid, later ciianging 
to ii glossy black. The so-called stem-mothers Imtrli froin thsse esgs abont 
'the time the buds begin to bnrst. From 0 to 
17 generations are produeed during the season, 
following wiiieli the sexual individuals appear 
)in<l deposit the overwintering eggs. The wing- 
l(>ss viviimrous f«umie is of a uniform green 
color, darkening with age, frequently having a 
yellowish bond. The winged viviparous funiale 
is of a pea-green color, with head and thorax 
shiny iihick, wings transparent, and appendages 
nion' or less completely bhiok. 

Thorough spraying of trees as the buds are 
hnrstiuir Jn the sprinjf ((1elaye<l dormant treat- 
iiiciil I de»cril»Mi for the rosy apliis (pit. 23-24) 
will iie of much value in controlling this species. 

I5y midsummer, however, the 
aphids may l)(>con."e aiiundant 
again and in the case of 
young orehards do eonsider- 





FiG. 44. — GreeH applo nplils <in 
apple foliage. 



aiile damage in checking Ire* growth. It is a (juestion of 
judgment on the pdrt of the orcliardist whether or not to 
spray, in view of the oidy partial effect1wue«« of treat- 
ments due to the curled and roiled-up ieaves. If the in- 
jury Is pronounced, spraying wltii the 40 per cent nicotine 
.sulphate and s<iapy water spray is pndhibly advisable, 
care being taken to apply the licpiiil thoroughly and willi 
force. 

APPLE-GRAIN APHIS." 

I'l-uit growers are often iiimecessarily alarmed e.-n'ly in 
the sjiring upon finding the swollen apple buds covered 
with small, light-greenish aphids 
(lig. 4.5) awaiting an opporlnnity to 
feed upon the first sneculent leaf 
tissue tiiiit appears, l.aler when the 
tree is in bloom the same aphids 
may appeal- in hordi's in the blossoms, often 15 or 20 in- 
ilivhlnals to a single llower. This is ii«ii»lly the apjile- 
graiii aphis, which, even wliwi abundant, is b«lieved to 
cause no important Injury, since it lea'»(»s the apple shortly 
:ift(>r ibi" blooming period, niigraling to grains and grasses, 
on which il jiasses the snumier. 

Tlu} Mpple-grain aphis, or "apple liud aphis." as it is 
sonieliiiu's called, is quite widely ilistrilniled throughout 
llie I'liited Stales. It passes tlie winter in the egK stage. 
'I'he eggs (iig. 4(1), which are laid in crevices of the iiarlc 
or on the twigs, are pale green when lirst de])osited, laler 
changing lo a glossy black. Some of the eggs hatch jire- 

iiiatnrely during warm d;iy« in winter and are destroyivl, lint the majority 
ilo not liatch niifil the buds conimeiie(> to swell. Several general ions are jiro 
(lined by the time tlie apple iilooms have fallen, at wiiich time liie apiiids iiiigmte 



Vir.. ■4."i. — Indlvld- 
u«Is of :i \) p 1 (' - 
K'riiln apliIs rlus- 
t('ri\d on swollen 
apple 1)11(1. V.u- 
Irirj;o(l. 




PlO. 40. — Eggs of 
iipplc-graln nplits 
on twig. Kn- 
Inrged. 



li'hnpnl(tstphutn pniuifnliar l'''itcli. 
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lo f;rains and grasses, ;is <lcs(jrlb0(l. TIk! wingless viviparoii.s foinnle is palp 
{jrocii ill color. (larkciiliiK with afri', mid on its baclc are coniinoiily found tliree 
lonnitudiiiul stripes of darlier Kreeii. The aiipeiiiluKes are niarke<l with hlaclv 
near the tips. .The wliisod viviparous female Is fireeiilsli. with a frlos.sy black 
head and thorax and with each side of the abdoiucii iiiarluHl with a row of hlaclt 
dots and a .small black patch near tiie ba.se of each cornicle. The wln^s arp 
Iraiisiiareiit anil the appenda^res .-ire more or hvs.s completely black. In the fall 
iiiiirraiits develop on lli<' irrains. aial tlio.s(> n.tiirn to the apple and produce the 

es^rdaying females. After mat- 
in;,' with the winged males tlio 
sexual females deposit their 
overwiiiterlnR crrs. 

If the applc-graln aphis is the 
only species present, It will 
cause but slight Injury to the 
.•il>plc, and special control nioas- 
ures will not be required. In 
many liistances, however, some 
of the other common and more 
Injurious npi^le aphids are at 
work. In which event spraying 
with nicotine sulphate, as rec- 
oininendcHl for the rosy aphis 
(p. 23), win be desirable and 
will kill the plaiit-Uce present, 
regardless of tlie .si>ecles. 

ROSE LEAFHOPPER." 

During nildsiimnier and early 
fall the lower apple foliage i.s 
oft«ai more or le«» stippled or 
mottled with white (fig. -47). 
All examination of such leaves 
will usually reveal on the lower 
surface many small, .-ictlve in- 
sects, the so-called rose leaf- 
hoplier (lig. IS I. During ni-cni ye.irs Injuries by this i>cst have attracted 
increasing allintion in certain cinnmercial orchards. Leaves seriously in- 
fested by Ibis hopper are unable to fiiiiclioii properly and in <'Xtrenie cases 
lull to the ground. Iiilerferlng with the in-opor development of fruit buds and 
Iruil. 'I'lie leaves are uol ciirled by ibis sjieeics. such iii.iurv being caused liy llip 
apple leafhoiip<'r (ii. 27). 

The rose u.,i flidiiiicr is believeil lo have been inlrnduced from Kiirope, per- 
haps on iiiirs<'ry slock, and is now widely dislrlbiHed llirougliout the Uiiiled 
States. Among lis food plants, in adililion lo the ro.ss and apple, are our c(ua- 
nioii deciduous fruits; the grape, raspberry, currant, gooseberry, and blackberry; 
the elm. oak. elc. l!iisac<'oiis planls. however, are jireferred. 

The ro.^e lealhoppcr passes the winter in the egg slag<>. The winter eggs are 
deposilcd beneath the hark of the apple and other plants, esiiecially the rose 
where available, producing small. bllstcr-lik(> spots, slightly crescciUlc in outline. 
Tbr egg is elongale, aboni one-forlleth of an inch in length, and at the time of 
deposiliou U iransparcnt. cli.-inging toward the close of its liiculiatioii to vel- 




Kio 17. — .\|)pli' lr;if vh'iwliig T It nl .ilipcnrniu-i- 
due to rose Ic'iifboiipiT. 



" Kmpoii riuiiu' I.lnTiaous 
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Ilk"— Anw Icafbopper* 
n(j KDtri** leaf- 



liiwlsh wiilte. The yoniiK or nymiilis liiitHi In tlie si)riiiK. usunlly from three to 
four woc'ks enrlior tlinn tlie apple Icnlliopper, iukI liimiodiately beslii tliclr 
sttHck uvon the foliage. They are full grown (lur- 
ing enriy suiuiner, at which time they are yellowish 
gi-ecn and about one-eighth of an Inch 1b length. 
After feeding on the foliage for several weeks the 
adults deposit i-^'gs In the veins of the leaves. 
The second generiitlon liatches from these eggs and 
the nymphs cimtiuuo to feed upon the foliage. It is 
tlie work of this ttrtjod vflilcli as u rule 1« most con- 
spicuous during late sinmner. Tke wi'o«U brood of 
iidults dei)oslts the overwintering eggs in the hnrk 
of tiie apple, rose, etc., as previously mentioned. 

For the control of the ruse leaflioppcr 40 per 
cent nicotine sulphate should he used at the rate 
of 1 part to 1.200 or 1,500 parts of water. If otlier grades of nicotine compounds 

are emplo.red, care should be taken thiit 
the dlluteil spray lias an equivalent 
strengtii. namely, about 0.03 per cent of 
actual nicotine. Fish-oll or laundry soap 
should l)e adiled at the rate of 2 to .'! 
pounds to each 50 gallons of water. The 
spraylnj; sliould Ite directed against tlie 
Hrst-brood n.rinphs ofi tlie unflfr surface 
of the lower leaves, which will require 
careful and thorough spraying. One ap- 
plication should so rwluce the " hoppers " 
that further spraying will not be lux^es- 
sary. The trcntiiieut should Ihj made 
when tiie first-brood nymphs are present 
In maximum nniiibers, and iireferahly in 
tile first to third stages, which as a rule 
will he 3 to 4 weeks earlier than the flr«t 
sjiray for the ajii'le leafluijU'er. If spray- 
ing for tlio first brood has been neglected 
and tin; s^icond luood requires treatment, 
use 40 per cent nicotine sulplinh' as de- 
serilied above, timing tlio a))plicntion 
wlieu the nymphs arc jiresent in maxl- 
iiiuiu numlK'rs. 

APPLE LEAFHOPEER." 

'Che ajiple lealli<ipi)er much res(Miil)les 
in size ;ii)il general ai)iiearanco the rose 
leafliopper (p. 20). though its injuries 
are quite difrereiit. Tiiis form attacks 
principally the tender teriniiial leaves, 
causing them to become reduced in size, 
curled, and nilishapen (fig. 49). The 
elTect of fetnling by tlie inserts even- 
to dry up and turn brown. Tliis injury 
trees and on nursery stock. The 




Fig, 49. — Apglc leaves curled by ajiplc 
letlfllopiXT. 



tiially cjiuses the tips of the le;iv 
is often important on young (irehanl 



Evi pon.sfft iniili LeHaro!t. 
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n\\\)\i> k'jjf hopper is widely ilisseinlnnteil tliroiij.'lioiit tlie United Stales, attaeli- 
iiiK imiiiiu-dtis plants, including niost (loeldnoiis friiltx. as well as shade trees, 
>,'rass*8, (;»'ref»l8, truck croiw, find tlia lik«. 

Tlio inaoDL't lilbtrnateij in the adult sihjec 50) henuiith fallign louves or 
other i-diivenient shelter In thi' orchard or near by. It Is jiale green, about 
one-eij-'lilli of an inch in leiifitb. and on llie thorax are two pearly white, lonfji- 
liidiniil lines, connected by a transverse line forniinR the letter H. As the 
wtMilher becomes warm In the sprin;: the adnlts leave their Inbernatlnj; qniir- 
H?rs and make thi'lr way to tbi' underside of the lerniinal leaves, where they 
commence feedbiR. I>ater the (j*rgi are inserted beneath the lower epldorrnls 
of the leaf and in due lime )/lv« riiM- to the nymph*. The latter *ire principally 
resiHiusible for the curled ami deformed condition of the foliase. 

Three general l<)n.<s are prodiu-ed I'ach year in tlie Jlid- 
dle Atlantic Static, the adnlts of the la.st, (Uie blbernat- 
inj: as described. The ef;j;s are very minute, cylindrical, 
about one-thirtlelli of .In Inch in lenRth. trauNpnrent when 
first depositetl, chanKiuf; later to ;i pale yellow. In size 
the nymphs vary according to age and In general have a 
yellowisb-Krwn color. The sdiilts tirf vory freti^f .mnd 
when disturbed can readily dart from one Unib'to another 
or tly to neur-by tree.s. 

The apple leafbopper, like the ro#e l«*fhopi)er. can be.-it 
he conlrolliMl by a nicotine spray, as 40 i)er cent nlcotini- 
sulphate, at llie rale of 1 purt to J,2(X) or 1.500 vm'U of 
soapy water. Tlii- .spraying sliould bu d(,)n* osnlnst th(^ 
lirst-hrood nymphs, .special attention being given- to cover- 
ing the lower .surliice of the leaves, aiul the applicalion 
made when the insects are mostly In the third nyniphal 
stage. Tills can be (lett'rmlni'd liy freciuent examinations 
of the insects (Ui the leavi's. Since lime-stilphur Is fre- 
quently used as a slimmer sjiray. the iilcotiBt." sulphate 
may be combined with it, oiiiittiii;/. hviocmr, the. mmiK 
Arsi'inite of hsid, if deslri'd, may lu" >i(ld«il to this combi- 
nation and thus at the same time effeci the control of chewing insects as wiMl as 
of fungous diseases. 




Kio. 50. — Adult ap- 
ple ion f 1) o p p p r. 
Knlargpd. 



BUD MOTH." 

The little, brownish, overwintering oaierplllars of this species are about 
bnlf-growii when the apple buds begin lo swell In the sjjrlng and are ready to 
gnaw into the buds when these ojieii. Ijiter they feed ui)on the expiiiidiiig 
foliage dig. .51, 1!), but Ihe iu.)iiry is usually greatest to fruit buds, which are 
fre(piently dsvouri'd to sncli an exlanl as to destroy the pro.'fjn.'cls of a crop. As 
iiieiitloiicd later. iii.inry of a ditTereiit iialnre Is caused diiring the sumnii'r and 
early fall liy Ihe new generation of larva", but this damage is not so serious as 
thai produced by llie overwintering cateipilhirs. Nursery slo(dt is somelinies 
seriously iii.iurert and the ix'st often is accideiil,»illy (Ustriliiiled through tlm 
wil(.' of Ibe iiifesled trees. 

The bud moth was iui niduccMl into Ibis coniiliy frcuii l-'iiriii)e .-iiid easily ranks 
as the iiiosl imiiortaol of Ihe apple bud-iiifesi iug insect.s. It is essciit i«lly a 



^" Tmt tnrrra orrljatm SrldfTcnniilliT. 
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ri<!. r.l.. -rtud moth: A. Twig wHIi wlntxir cocwn or liilwrnnculuni in orotdi 
at a - II, spring feeding of larva in tximnding Itmve* ; C, later stage of in- 
fested leaves, showing dond, rollwi loaves; D, larvdl nests In rollcsd le«vt'S, 
a drscrted one nt h and n new one «t c ; S, fwding arwlR and larva on a leaf ; 
/■', mature larva ; G, II, pupal ooooono at * and v ; /, liup« ; J, K, bud moth 
•idults; Ij. fpgs iin under«Idc of leaf, enlarged; Jtf, two leaves showing sum- 
mer feeding of larva ; f, appearance on upper surfnec ; (/, web-eovcred feeding 
area on under sur.faee in whleh Is partly concealed a tube of silk and frass ; 
Y. a common oiiidltioii where two 1. avcs are \vei)bed together, one leaf ii' ing 
(lOiul and detached from Its base; (>. I', diagrams of larva showing arrange- 
ment of tubercles and hairs, enlarged. 



30 



Fanners' Bulletin 1270. 



Fio. D2. — Holes lu apple 
miide by bud moth 
larvu' OurliiK summer. 



luirtlicni spooies, boiiiR found clilelly In tlio upper tier of Stales from eoast to 
const, lint is perlinps most iniiuerous in tlie New Hnglaiul States, where It fre- 
(lti«>iitl.v causes a coiishlerable loss, particularly In iin»in'a.vo<l or (WOrly cared for 
(irdiards. The apple Is its principal host, hut it will also attack i.)ear, quinee, 
peach, chei'ry. plum, prune, blackberry, laurel, oak, 

^^^^^^^^^H The bull moth, as above mentioned, pussi-s the wiu- 
^H^^^^^^l ter as a half-grown, ilark-brown. hlack-heaileil larva, 
K^W^^^I^^I within a small silken case, known as a hibernacuhnn 

"''^^^^^^H (fix. 51, A). This Is coniposeil of silk, reinforced by 
-'iM^^B^l small bits of bark or leaves, and is attached to an 

.';^^^^^^H apple twig. As soon as the litul scales commence to 
sepuratc lu the spring the larvie begin feeding and 
I^^^HH^Hj continue to work on the expaudlng foliage and tlower 
^^^^Hi^^^H parts, usually webbing these more or le.ss together by 
^^^^H^^^Hl means of sllk<>n strands so as to form a protective 
^^^^^^^^^^B coverinj?. Son.u of the caterpillars continue their bur- 
rows through tht huds into the fender twif growth. 
Ill early snnimer the caterpillars reach maturity, 
when they are reddish brown, with a blaek head, 
and are about hall' an Inch In length. Subse<niently they transform to pupre 
within a curled leaf or several lenvt's sewed together. The pupa (flg. 51, I) 
Is browni.sh and about live-sixteenlhs of an inch in length. The small ash-gray 
moths (tig. 51, J and K), having whitish bands across the 
forevTlng.* and a wing expanse of «liahtJy nioru than half 
;in lueli, appear .shortly afterwards and deposit very small, 
oval, practically transparent egg.s (lig. .")!, L). which hatch 
ill 11 week or so following llieir deposition. The new 
generation of larvw protect themselves with a covering 
(if silk as they feed upon the foliage and often eat out 
shalUiw excavations through the skin of the fruit (fig. 
52), p<irrlcularly where it t'onies in contact with « l«if. 
Tluvsc .small holes may sometimes bt' confused with the so- 
calh'd "stings" (p. -4) made by the late broods of the 
ciidliiig moth. As fall apiimaches the l;irva builds a hlber- 
nai'Ulinii. In which it spends the wlnler. 

Although It is .sdiiiewhal dithcult to effect immediate 
control in iirchards where this pe^t is numerous, thorough 
spraying, regnhirly prat-l iced, will Sioon bring .satisfactory 
results. The lirst applicatidii should \M- made iis soon us 
tile llower Imds appear, and lliis shouhl be followed by 
MiKitlier Mpplit-atiiiii when the liuds are in the pLiik clustt'i- 
bud stage, using in each instance 2 pomids of arsenate 
of lead powder or 1 pounds of the paste to M gallon;* of 
water or fungicide. AfU'r Ihe pest has been Well redncwl 
ill iininliers, the regular orchar.l sprays, as applied for 
apple scab, the plum cnrculio. and the codling niotU, will 
ordinarily hold it in cliecU. \\'liere spraying Is not so generally practiced, as 
hi iiursi'iies or young orchards, ii will ofieii be feasible to examine the trees 
and remove the infested le;ives or else crush with the hands the insects within 
the nests. 




Fig. .'53. — Apple bud 
Infested with lesser 
bud iiKitli InrviS. 
Knlurged. 
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Picj. 54.— Work of lesKcr l>u<1 
moth larvis on appltr lp«f. 



LMKWt ■WDVItOff-H." 

AltliouKli till' leaasr ftwJ iB<*tli i« rejjorted «s m ajUBte pmt of mlntc importance, 
it Is quite iwssihle tliat Its depretlfttlona are inope «xtaii»lv» tlwji jfeiieraltj- 
reeofriilzed, since It may be responsible for a part of tlie tojury utiuitlj' attributed 
to tlie bud niotii (p. 28). Tbe overwintering 
liirvfB bore into the buds as tliey begin to swell 
in tbe .spring (fig. 53) and often, like tlie bud 
moth, destroy tbe iloweriiiK iwrts, ttwweb.v re- 
Uueinj,' the size of tbe fruit crop. As the l»av#« 
betrin to expand, tbe larva; tie them together 
with silken strands and feed within the Inclosure 
thus fornuKl. Another type of hijury of much 
lews Importance is caused by tbe newly batched 
birviu mining in the leaves during midsummer 
(fig. 54). 

Tbe lesser bud niutb Is of Buroponn origin and 
was i)robMbly accidentally introduced Into this 
country on nursery .stock. It.s inx'sent distribu- 
tion covers tbe Northeastern and Xorth-Central 
States. The pear is reported as its favorite 
food i)lant, but it has aiso l>een found on tbe 
apple, peach, Blum, cherry, wild plum, and 
liawthorn. 

At the conclusion of the si)rUig fee<llng period, 
tbe full-grown larva;, which are about tliree-eigbtbs of an inch in length and 
of a brown to light green color, crawl to the tree trunk, where they spin 
ciKMons beneath the hark scali«s or In crevices. The larve soon transform to 
IHipie which luea.snre abont three-sixteenths of an inch hi length and vary hi 

color at first front green to gm'ulsb lirown, 
later changhig to brown. The small moths (tig. 
r»,j), which have a wing exiiansc of abont half 
an inch, are streaked in appearance and have 
consjilcnous black and white banded legs. They 
depoirtt their amail, yellowish colored eggs on 
the underside of the foliage, and the larva-, 
upon hatching, eat through the bnver eiildermis 
of the leaf and mine tlierein until the aiiproacb 
of cold weather, when they desert tlieir mines 
and Sinn their winter blbernaciila. 

Tbe lesser bud' moth can be well controlled 
by surayini; the dormant trees with concen- 
trattd ihitu-stdplniv *olntion. testing 82° F.annie. 
at tlie rate of C to Ci gallons, diluted with sufTi- 
cient water to make a total of 50 gallons — a 
strength also effective against the San .lose 
scale, blister mite, etc. If the orcliardlst does 
not wish to make the loregoliig dormant treii(- 
lueiit, two applications of ar.«eiiate of lead at the rate of 1 iioiind of tbe iiowdci- 
ni- •_' iKiuuds of the paste to 50 gallons of water or fungicide may be substituted, 
"riie first of these api)licatlons should be made when the buds are swelling and 
the second as soon as the eliistiM- liiids have sepni'aled. coiiiiiiniily known as the 
pinU cbi-iter-biid stage. 




Pii;. — Adult of tlio lessor had 
iiiotli ri'Stliij on bark of ponr 
tree. ICnliiiBcd. 



RccKrrnyia ttnurUn lliibnor. 
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NEW YORK WEEVIL.' 



itt 



Tlie large snout-beetlo known a.s tlio >;cw York weevil Is more formidable lu 
appeiiriinee than Ihe plnm and apple enrculios, but is of li'ss Importance. It 
•seldom Mttruels nnicli attention, exeept loctill.v during seasons of unusual 
abundmice. Wlill« known to oceur In man.v fniit districts, Its injii'iws have 
been eontlned mninl.v to jtarts of the South and the Mississippi Tnlle.v. TIk; 
New York weevil feeds upon a wide variety of liost plants, the more Important 
iiieluillii}: our conimoii deciduous tree fruits, white and burr oali, hickory, etc. 

This weevil attacks the buds early lii the .sprin;; anil fre<piently eats Into 
the twigs and tender sboois and eut.s otT the leaves. Occasionally youuij trtH's 
and niirser.v stock are quite serlou.-sly injnre'd. 

Althouurh the lift hisltory of tbiK beetle has not been carefully investignted, 
It is known tJlat the adults are active early In the spring and attack the buds 
HS soon as they Start to push out. 'I'lie adult is a lai-ge snout-neetle, about 



of r.ordeaux inixtin-e and arsenate of lead made as soon as the beetles a])- 
pear would serve to reiiel or kill tlieni before they si^rlonsly Injure the buds. 



The red-leggiHl tlea-beelle every now and then ai)pears suddeidy In such num- 
bers as to cause nmcli alarm among orebai'dists who have set out young fruit 
trees on newly cleared locust land or In the vicinity of recently cut-over locust 
timber. While the»> sporHdii; attai ks arc? often of a serious nature locally, 
they are fortunately of i|Uile Irregular occurrence. The beetle's attack the buds 
early lu the spring, resulting at times in the ileatli of the trees. They also 
feed later upon the foliage and blossoms. The reddegged flea-beetle Is found 
in ICurope and the I'nlted States and is known to have a largo number of host 
plants, the more important <if which inclnde the apple and other deciduous tree 
fruits, many small fruits, and such tri'cs as bxaist, hazid, dogwood, etc. 

The llfti hlstjur.v of this Insect has not bcQii fully lnv-estl»ated, but it Is known 
that it hibcnmtps in ilie adult stape. The beetles are about one-tenth of an 
Inch in length, oblong-oval, with wing covers usii,Mlly of a iiolishcd bright blue 
ami bright red legs. '!"be larva' are supliosed to live on the ri>ots of locust. 

The buds of fruit trees should he sprayed with arsenate of lead at the rate of 
IJ to U pounds of the powder oi- I! to 4 iiouiids of the i)aste to ."() gallons of water 
or fungicide, and the apiilicaliou repeated if the beetles contiiuie their attack. 
I?oi'il(4ini\ mixture ( I— spr\es moi-e or less as a rei)elleiit, and this, com- 
bined with nrseinitij I'f Ic.ail, Is as satisfactory a .s])i-ay as ;inythiug known at the 
present time. As a supplementary control measure, the be('>tles should be jarred 
from the trees on sheets, as is siuuetiaies done ln the case of the plum curcuUo. 




tive-elghtbs of an inch in length and of an ash gray color, 
with *mall. light dots on the wing covei-s (fig. .")0). Tin; 
csss are depositeil on burr oak and certaui other triH's and 
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APPLE FJ-XA-BEETLES." 

Tliu so-cnlled applo fleii-lx-etlps, lii coiiiinoii with otlior flea-heetlos, linve 
stroiiKl.v (lovclopod liiiul U'sis with wliich they nre ahlo to jiimi) somewhat nftcr 
llic iiinniicr of tk'sis. (ionernlly si)eakhiK. the two sjiecies here treiited arc 
not iKirticiihirly (U>si nicti ve to benrhij.' :ii)plo oreliiirds, but yoniiK orchards niid 
luirserles may soiiiethiies he attacked so severely tlist stM'clal remodfal iiietts- 
ures lire tl^siral)le. The overwiiiterint; hewtlos begin th«ir ttHneSk upon titf. 
follape In late sjirin^ to early snmmer, and wheii abundant oat many small 
holes thronsih tlie leaves, giving them a perforated appearance. The larvde 
ai)i>e!)r during midsummer and fe<>d iii)on the soft leaf t'ssne. skeletonizing 
I he foliage. 

The life historic.? of these Insects have not been studied in detail. They pass 
the winter as bright, metallic jrreeii heefles, .nbout one-sixteenth of eu Inch 
long. The eggs are yellowish, more or less (dongate in witllnt*, and are aJi>*i»t 
onivtweaty-llfth of an Inch in length. The fnll-grown larv»e are geiierally black 
In color, about one-fourth of an inch long, and when grown pupate in fragile 
eartheu cells just below the surface of the ground. Later the beetles issue 
Mud lilbernate. l:li<M"e being but one generation annually. 

Since fl^a-b^otle* arc chewing insoct*. fhay may be controlled by an HppUca- 
tion of arsoiuite of \t>:i(\ of the usual fitrenRlh in wnter or fungicide, as llnie- 
snlphur solution or IJordoaux mixture. Tli(> aiii)licntion should be made as 
soon fis the beetles are discovered. Orchards iind nurseries iiroi)erly sprayed 
for other chewing Insects will seldom require special treatment for this x^st. 

SPRING CANKERWORM." 

• 'ankerwornis. also known iis measuring worms, loopers, or spanworms. have 
long been known as defolintors of ai)plo and certain shade trees, and during 
cankerworiu jears may cause very iuiyortaiit injury, e.s])oeiully in orchards 
ni t usually i)lowed or sfia'ayed. In common witli uiany other ln:«octs. Uinikor- 
worms have Ihelr fieriods of abundance, usually lusting 4 or r> years, after 
wliicl) they practically disappear, due to llie combined effects of parasites, cli- 
mnlo, etc. The damage is done by the larv.'c feeding upon the foliage, wliich 
ihey ccnsunie, excejit the midribs and larger veins (lig. .57). I'.y llie close of 
(he feeding period, orchards may he so defoliated that from a distance they 
.ijiiiear brown and scorelied as if sweiil by lire (tij(. 8S<). Cankorworms iire 
ii'ost often troublesonio in neglected orcliaiils iind on unspr;i,\ed trt>es growing 
in sod around tlu> home, and when once eslnldislied under such conditions may 
defoliate llie trees several y<'ors in succession. 

The sjiriug caiikerworm is native to >'ortli America, occurring in • < 'finiidii 
••iiid the nortlieru railed Stales, ranging southward tliroiigli llie Mississ i)pi 
Valley and westward to Kansas and Texas. It is i)resent also in «'aliforiiiM. 
lis princip.il host rilants Are the api)le and ulin, altliougli it also ftwds on cherry, 
Ilium, in-uno, apricot, linden, etc. Tlio wiutuv is paS!»ed in tlie pujia stage (tig. oO) 
jusi lielow the surface of llie ground, ff tlie weather Oonditioiis are warm llie 
mollis will s<aiietimes emerge as e;irly as Feliruary. lint, as a rule, emergence 
does not lake iilace until (>arly spring. The wings of the female moths are very 
mncb (Iwiirfed iind are useless for Hying, and this necessitates tlieir 'Tawling 
11)) the trees in order to deiiosit llieir eggs. Tliesi> are laid in iiatches along the 
trunk or larger I'mbs or in any convenient crevic(>. Tlie fcmaleR (li;:. GO) jire 
grayisli. with a dark strijie uiion the back, and measure about live-si\te«iitlis of 

Alticii 1(ill<iC((i I.pContp ; Allien iiuiirllt>riuiiii I,(-rniitp, ■' Polrnri it a- rcntain I I'ck. 

iys.m°—2-2 3 
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Vus. 111. Kngs of Killing <iniki.T- I'm. UO. — IVmah' mollis of ilic sj)rlnR 

worm on linrk. Knlnrgod. onnkorworm. Enlnigcd. 
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un Inch In lenfith. The male moth hiis dark grny forewhifis, whlrh are crosseil 
with three dark bands. On the back of the iihdonion of both the male anil femah? 
:iro several rows of reddlt4i spines by whlclj this species may be dIstlnfiulshM 
from the fall cwikerworm. The eggs (flsf. 01) «r« ednsldcrahly lem tkan m» 
thirty-second of an Inch in length, oval in shiipe, and yellowish sroeii, souie- 
linies showln;; ii puriiH.sh iridescence. The young larvic hutch about the tinu; 
the foliage of the apple conunences to appear and immediately start feeding. 
The growth is completed by l;ite spring, when the larvic usually lower them- 
selves to the ground by means of a silken thread. The full-grown hirvii (llg. 
02) is slender, about an inch long, varying in color from yellowlMi brown t« 
black. There are iiften three broken yellow stripes above the ((piracies, a nar- 
row yellow stripe below the spiracles, and a hroaii groenlsb-yellovv strii»e along 
the lower surface, bordered on each side with black. Theie are only two pairs 
of prologs, which necessitates the larvie loojilng ns tliey crawl, after the manner 
of measuring worms. 

As alre.idy stated, orchards properly sprayed for the codling moth and lenf- 
ciiting insects are rarely If ever Injured by cankerworms. Both the spring and 
fall cankerworms are controlled by 
thorough spraying of llic trees with 
arsenate of lead at the usual strength, 
though if tlio caterpillars are half- 
grown or larger when the application 
is m;ide, the qnantit.v of arsenate of 
lead should be Increased. Trees may 
also he iiroteetcd hy means of bands 
ol sticky material or hands of cotton 
hatting (.see pp. S4-S.") i)!aced around 
the trunk a month or two previous to 
tile time the hnds nKUally begin to 
swell. These barriers will keep the 
females from crawling up the trees 




Fig. 02.— Larvm of the spring cfinkerworni. 
Knlii rgi'il. 



to deposit eggs and will, if properly 
applied, iirevent the yomig Iarv;e that iiia.\' hatch below the l):inds from iiscend- 
iri;; the tr(^'s. Thorough plowing and cultiv ation of the soil after the inrva? have 
pni)ated in late spring will be effeclhe in deslreying man.\' of the insects wliilc 
in this helpless stage. 

FALI. CANKERWORM."' 



The caterpillars of the fall cankerworm, known also as looiirrs. measnrlng- 
wunus. or .spaii\vorms, attack thi' foliage of the apple in the maimer de- 
scribed for the spring cankerworin, and the two species, along with certain 
other looiiers, may oft'Mi l)o ])i-eseiit on the trees at the s;inie time. The fall 
canlici woriii is a more general IcciU r than the .spring form, .'tttackiir.;, in addition 
to tile princiiial iiome and Wiuiii fruits (lig. C3). tlic luickberry, common hickory, 
liiicleii, walnut, butternut, etc. It occurs generally over the northeastern Qnited 
States and in Cniiada, extending westward to the Central States. It is tdso 
pic^eiit in California, attacking various deciduous fruits. 

The life history of the present .species differs somewhat from that of the sjiriiig 
cankerworm In lliat the winter is passed cliielly in the egg staire, the eggs helnu' 
deposited nsually in the fnll, thoufh some eggs are laid in the Kprlnjj by moths 
that cineri;e at this time. The dark gray eggs, which arc arran.gcd neatly side 



" AlyophUa pomctaria Harris. 
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Fio. 03. — Injury to chcriy tiy 
fnll cankornorm. 




of tlin fnll Piiiikcr- 
worin. I"nIarj;iHl. 




Vir,. r,S. Mall' modi 
of llip fall rankor- 
wnrni. I-jila rt;t'il. 




Fin. (1(1.- Fi iiinli' iiiolli of tlic full canker- 
woriii (Ippo.sltlns oggs. Eiilnrgcd. 




Fii;. (i? — Fcmnlc mollis of the 
fall cankcrwonii. Knlargi'd. 




Fin. Gh. — Fall caiikorworm larva. En- 
la rgrd.' 
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1)5' side In chistors of 300 to 400 upon npple twins, as sliown in liRurc G4, rf'sonihlc 
tiny llowoi'i)ots. Wlion fnil f:i'<'wn the larva is al)ont 1 iiu'li in lonstli, slon- 
(lor, witli tliroo pairs of prologs, wlilfli sorvo roaJlly to distingnlsli it from 
tile sijrliiR canlvorworni, wliJcli Inis only two piiirs. Tlio larv« (fig. (55) are 
nsiially dark nri^enlsli or i)l»ckl«li in color, tlie niajoritr sliowinjf on pflcli side 
a prdinincnt, longitudinal stripe of lifilit lemon yellow. I.Ike tlio niotli of the 
spring form, females of this species are windless and nmst crawl up the trees 
in order to dejxisit grrs on the twlp;.«; (11}:. CO). The female moths (Ar. 07) are 
(liirlj gi'ay and iiliont half an inch Ions. The males (Hk. OS) re.seinl)le in size 
those of the .spring caiikerworm and Imve alwut the ganw wing cxp«n«e. Jfelthsr 
sex, howtiver. h.as the two rows of spines on the l)«ck of tliQ nlxlonHMi, as liss 
the preceding si)ecies. 

The remedial measures indicated for the control of the .spring cankerworm 
will he effective In combating the fall form. If hands of sticky material or 
cotton ( see pp. 84-S,'")) are used,- tliey should ho applied In Octoher and kept in good 
order hy fre(iiient examination until the danger of injur.v is ov(>r in the spring. 

APPLE-TREE TENT CATERPILLAR." 

The ap]de-tree tent ciiteri)lllar con.sti-ucls the unsightly tenls or wel)s, famllinr 
oli.iects in tlie spring in neglected orchards and in trees along fences, rosdways, 
h^treams, etc. I>uring caterpillwr yc-ir* consideraliltj damage frw]U(tntly results 
fi-oni defoliation to yoniig orcliards and trefs nof regularly .sprayed. It Is a 
nativ(? insect anc} occurs westward to the Itocky Jlountahis. On the Pacific 
slojx' It is replaced liy other closely related forms. The favorite host plant of 
I lie tent caterpillar appears to he wild cherry, thongli it feeds freely ni)on apple, 
peach, i)luni, ;ind other deciduous fruits, and upon various .shade and forest trees. 

'i'lie tent catt-rpilliu- pasH'H tlitt winter lij the ite.g stage. The eggs are laid on 
tw igs In clusters of _*(X) to 400 (Mr. 69), each ej-g maj* heliii; covered with a 
waterproof material. An Individual egg is soniewlmt thinil)lo-sliai)ed and Is 
aliout one twenty-lifth of an inch In length. The eggs hatch as the apple huds 
lieriii to o]ien or sonu'what e;irller and the l.-irvje are ready to uKaclc tlic new 
leaves as soon as they api)eiir. Almost immediately after hatching the colony 
heglns to form its silken nest or tent, usmilly in the crotch of tlie tree llnilis, 
sometimes at or near the trnuk.df the tree. As the liirva' grow, tlu! tent Is 
eidai-ge<l fi-om time to tiroe to ifccounnodate ihti n»eds of tlie colony dig. 70). 
Wlien full grown, the caterpillars uui];e their way to sheltered i>laces for s]iiii- 
ning their cocoons, In which the pnim stage is passed. The fidl-grown larva 
( lig. 71 1 is alxuit 2 inches long, deep liliick with a white stripe along the hiicU 
and lihie and white s]mi1s on each side. The eater])illars are partially eo\(>red 
with yellowish hairs. The hrownisli pui)a dig. 72), which measures alumt 
lliree-fonrths of an inch in iMigth, is inclos(>d in a silken coeoon dig. 7'_M. 
loosely woven o]] (he onls'de hut tightly woven within, and, when freshly made, 
is mon. or less covered with a yellowish powder. The moths Issue during mid- 
sinniner and soon thereafter deposit tlieii- charactei-istie overwintwi'ing egg 
iM.-isses. The mollis aiH' reddish-lirown, the forewings li.-iving two transverse. 
ol)li(]iH', wliiti»h slrijjcs (lig. 73). 

.\p])le orchards regulai-ly sprayed for otlu'r insocts will rarely he seriously 
Iroubled by this insect. The ai-senate of lead used in tli(> ]uid; (•liisiei--hiid siiniy 
will destroy the caterpillars before they have occasioned much damage. When- 
ever it is desirable to spray for the tent caterpillars alone, arsenate of lend is 
advised in water or fungicide, uslutf the poison at the rate of ] pound of the 

-* Mahtcu^omn amcricntla I'nbrlrlus, 
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powdiT or 2 piniiiils i«f tlic pasto to 50 Rallons for tlie youiiR cnlcrpllliirs, l)\it 
(louliling the imioiiiit of polsoii In ciise tlic Inrvnj lire one-tlilrd (trowii or over. It 
is quite prnctlcMhle to dostroy tlu> nests mid cntorpUlnrs liy linnd wliere tliesc 
HIV not too luinierouK. Dining tin* worU of i«-nnlnj, lookout sliouW be kept for 
ihi- i>Ks iiin.«t«* nm\ rtmn rnjnoTpd AM .M»£»YJt4. I'tfs flfwa-n^a^ of wid- 
fUerry trcos in tlie Yicinlty of orcli^ifl* nfWl *Ml IB koeidmj tlio p^t rSflnoed. 

FALL WEBWORM." 

A* tlie name Indlent^ tlta ltrv» of ttei* !iis»<-i*« wob togt'tJMjr a cujisidin'iilile 
niiinbcr of Iciivos Hiid twlKS into nft unrlRliriy npst (iiR. T4), rmiA Wi ovidcticc 
ill llic lute siiiiiiiK'r mid curly full. Wltldn tin- iiost the liirviv fcod upon the 
li-MvcK, lis well lis liny friill wlikii iiiiiy lie iiiciosod. Tills insect Is not ordliiiirlly 
iiii iniportiiiit apple pest, except in ep!denilo years in neglected orcliiirds or in 
loiiiif: oreliiii-ds lo wlileli arsenical spniysi are not lis a rule applied. 11 is a 
iialive specie*, widely dlstrilmtwl Ovw tlio Unlte<l SStJitea, and «f1acki ■ lartw' 
\ariely of food plaiils, as llie apple, pwir, pecmi, wnd vnrlons nut ."inil slinde 
lives. It i.s rather dironicnlly injurious lo sliade treoK. 

The wilder is jtasscd in Ihe jaipa statre concealed lienealli trash on the j;roiiiid 
or .jasl under Ihe surface of the soil or sometimes in crevhvs of llie hark. 
The da rk-hrowii jiiipa (tij;. T.'p) Is inclosed in a tlliiisy silken cocoon, into which 
hah-s from the caterpillar are woven. The tirst hri«)d of moths Issue irrejjuliirly. 
lint iMJiiif larval wfl* are to he found wilhin a fljt\' w»«k» ilffeer lli4 ftilia}:*! 
has pn*hed oiii. In the Hiddle and .'^onihcrn Stnte* « second hroed tpfwtrs In 
lale suiiiiiier or fall. The moths (llg. TO) have a win;; esiianse of abiait H 
inches aiul are variable in color, some beiiijc pure white, while others are 
while spotted with black and brown dots. The eggs dig. 77). which are light 
yellow and globular, are deposited on both the iipjier and lower surf«ce»t of the 
leaves In ilat clusters, usually coiitiilnlnsc a few liiiiulred egj;s and Hrt» more or tests 
covered with vchite hairs from thf body of the female. Upon batchlnie, the 
caler)iillars uttack the teriiiimil Icivesii of tlie branch and stoon liicloiie a »t»ctioii 
within a silken web. enlarging it as more food is riMjnired. Feeding Is con- 
tinued within this well until the larvjc are nearly grown, when they frequently 
feed outside of the nest at night. .\ fiill-grown caterpillar (tig. 7S) Is .Mbout 
11 inches long, with a broad, dark hand along the back, the body lieiii'.: covere<l 
Willi long, whitish hairs, though there is a cinisideralile variation in llieir color 
and iipix>a I'll nee. 

This sjiecies yields readily to nrseiiiciils of the streiiL'lh iisnally employed 
and will re<|iiire iio attention in apple orchards receiving the iirojicr spray 
applications for other chewing insects. 

RED-HUMPED APPLE CATERPILLAR." 

Ordinarily the re<ldiuiiiped miple caterpillar is one of the minor Insect 
eiieiiiies cf the apple, the injury consisting In the defoliation of individual 
bl anches or occasionally of young trees. The catevriiillars feed in colonies at the 
ends of branches and are met with from midsummer until early fall, according 
to latitude. It Is a native sjiei-ies. (|tiite generally distributed throughout the 
fnlted .Stales, and. in addition to the aitple, feeds upon the pear, (dierry. plum, 
and )n-nne, .-in well iis certain other fruit, imt. aiul shade trees. As a rule 
it winters in the lurva stage within a loosely constructed cocoon in some 
slieltered place on or near the ground t tiir. Tl(. 1''). In the late siirim: or early 



1htphtii\1r\n cutn'ti I>nir\-. ^ iirhhinv cintciiiita Smith jiiul Abbot. 
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V\i.. 711.— l!i>(nnini|H-(l nipple cntc rplilnr : A, Modi nt rrst on twig: II. iiiolli 
with wings spread; C. ap]iU' leaf sliowing unli.'ilclipd oggs nl a. nnd young 
r.-Ui'ipillars frciiing on lower cpuioimis at h ; /). catorpillar m-arly full grown ; 
^, fiiir^Town • atiTpilliir ; cocoons on grotmii amongst grass and dead leaves, 
one coc'oon cut o])en to show caterpillar wltliin- 
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iUiiuiu'r tlio Inrvjp triUisjonu to iiuine, f'niiii wliieli luotlis issue soiiii-wliul liiler. 
riio imrciit uiolli is dnrU lirown (fij,'. 7!), 1!), wllli ii win},' exi.Miise of about 

li iiiclius. Tlie forewUigs are fvm.vlsli near llie 
lil)s, inorgiiig into a dark brown iieur tbe body. 
Tbc wbitisli, globubir eggs (flg. 79, C) are de- 
posited side by side in a duster of 50 to 100 on 
llie underside of tlie leaf. Tlie young larva; 
upon liatebing are gregarious; tliey feed upon tbe 
lowei- leaf surface and eat out Ibe soft jiaren- 
cU.vina dig. C). As tliey become older tliey 
feed along tlie edges of the leaf (fig. 7'J. 10), con- 
suming the leaf more or less eonipletcly. Upon 
attaining tlieir full growtli tlie larva- construct 
eocooas for tbe winter In tbe Nortb, wliereas in 
tlie Soutb they spin very liglit cocoons in leaves 
or other convenient places, pupate, and tinally 
traiisforiii lo the adult stage, giving rise to a 
second generation. A full-grown larva (lig. 71). 
K) is about 1} inches in length, witli tbe head 
foral red and a red buiiiii on the fourth body 
segment. Thore are blacli and yellowisb-white 
line!! along the body, while on tlie bade are two 
rows of blackish spines. Wiien at rest the rear 
end of the body is elevated, 
aterpillar will readily yield to arsenate of lead 
ti'ecs. Where tliis inswt ha-; lieeil more or less 
a looUont sliould lie kept for its tirst a]ipearance 
Sea tterins 




I''ic.. Ml. V.cK ni!i>!s of yi'lUiw 
iiL'tki'it apple latcrptUar. 



Tlie 1-ed-lilinipeil apple i 
Npra.MMl upon the inftvii-d 
ironbli'some in past \ears, 
:iiiil the arsenical applied prinnptl.v 



colonies, if not too mniierous, 
noiiiically destroyed by liaml. 



often be 



YELLOW-NECKED APPLE CATERPILLAR." 

The yellow iieekeil apple calerplllar Is vevy simi- 
lar ii Its habits ami niclhod of feeding to tlie red- 
hiiiiiped apple caterpillar, the in.|iir.\ as a riili' 
being eoliliiied to individual limbs, altlioiigli soiiie- 
liiiirs entire trees are delnliati'd principally in 
.Mimig orchards, clrdinaril.v it does very little 
(lainage, excriit during occasional years. It is 
M.itive to America and attracts attention |irinci- 
pall\ ill tlie Centr.'il anil Northern ."States. It 
feeds upon the apple, pear, cherry, ipiiiice, and 
many ant .iml shade trees. 

The insect pas.ses tlie winter in tin ground near 
the siirlace of the soil as a naked, lirownisli. 
pupa slightly less than an iiicli in length. Tlie 
moths appe.'ir in iiiidsniiinier and (le]posit some 
■St to 1011 eggs in tlat masses (fig. SO) on the underside of the leaves, 
adult, whicli lias a wing expanse of about 2 inches, is redilisli bi-o\vn 
the forew iiigs crossed by three or four dark lines. The larva' feed in 
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(.•oUniies, at Urst ou the lower surface of the foliage, but later on the ed{;es 
of the loaves. If dlsturlxid. they are likely to eoa»c feeding and erect their 
iK'iids and rewr ends In a characteristic tttltufl«i m shown hi flgwrt 81. 

Upon rwching tti«lr full gro-«-th the catorplIlMrs leave th# 
trees and enter the soil, where they pupate for the winter, 
there being but one brood eiicli year. The mature larva 
nioMSures abont 2 Inches hi length. The head is black and 
the sides are striped with black and yellow linos; th-e 
body Is more or less covered with whitish hairs. 

When this species becomes tronbleSome on nppls, it »»iy 
b<- readily controlled by spraying th« tret* rvlth ars«u«t(t 
of h ad at the usual strength. Occasional colonies of the 
caterpillars found in the oi-chard can he shaken or brushed 
from the trees and kilh'd on the gmund. 

GIPSY MOTH." 



The gipsy moth in its area of distribution is often cpiite 
injnrious to th» apple. The larvie when young eat small 
lioU* in the leaves, hut later consume the witire leaf with 
till" exception of the larger veins. This insect is nol<irion.s 
lor its Injuries to shade and forest trcvs in the New lOng- 
Innd Slates, where large sums of money have been spent in 
i-(-slrict;ng Its further spread. It was aceidentaUy lutro- 
(Ineed from Europe into Ma.ssaehusetts about IKG'J. It is 
still confined to the New ICnglinid Slates, except for an out- 
break recently found in New Jersey. The caterpillars 
atlaik a very large variety of plant*, including various 
lint. aS5 ;il)ove mentioned, are especially destructive to foi-est 




Kin. 



S'2. CIpsy inotl) 
riitiTplllnr. 



deciduous fruits 
and shade trees. 

l>uring the winter peason the gipsy moth is in the egg stage, the eggs being 
laid in nnu-o or less Ihit masses, containing from -UKI to ."(X) eggs and covered 
by h.'iii's from the body nf the female. These niasses are placed freiinently at 
the base iif trees, nndei' stone walls, or on wdoilcn fences, the modi appaivnUy 
uol being iiartii iiliir. rxcei't I" liud » somewlial iirdtii lcd location. The cater- 





l"in. s.",. -Mnlo gipsy moth. 



Fii;. S4. — Fciiinlp gipsy motli. 



pillars arc hateliing in the siiring by the time the apple buds begin to show 
ureeu, and as the leaves expand tlu'se are fed ui"in inilil the caterpillars com- 
l>lc(e their growth. The mature larvn is ahdul 2 inclie* In length, with ctiar- 
.•Ktcristic nnirkingii ou the back which consist of live pairs of blue tubercle* 
fiillowed by six jialrs that are reddish in color. Between the.se markings 1« n 
thin yellow strljic, and the body is well clothed with bl;ick hairs (tig. S2). 



I'lirtlu tria ilinpiir l.lnmieus. 
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'I'lie mi'iisuics dlioiit an Im'li in loiisitli ami Is of h Am'k brown color. 

Tho moths Bmi'rKc dnrlng niMnnmiiu'r and (lf>i)<)slt tliu ovwwint^rluK pkks, 
tliL're being bnl on(! bruoil of uutorpllbirs pacli yonr. Tbp pxtonded \vbi;,'s 
of the niab" inotii nioasnre abont li incbcs from tip to tip, are liubt brown, 
and orossL'd wilb fonr irrcsnlar, dark linos {t\\x, 83). Tbe female (tls. 84) is 
sonipwlint birppr and Is unable to ll.v. Its wings arc wbltisli wltb darU lines 
on tilt! forowlnjfn a>s in tbe male motb. 

orebardists can re(bic6 tbe infCstatlftn to a considerable extent by examining 
tbclr ti'ocs and s-nrroiinding fenee.s for tbe egg musses during tbe winter and 
treat big Ibem wltb erude coal-tar creosote, to wbicb sbould be added a small 
(piantity of lampbbielt to serve as a marker. Tbe trees .sbould also be sprayed 
as soiin as I be leaves are large enougb to take an application of poison. Since 
tbe glpKy-inotb caterpillars are (jnite resistant to arsridcil polmonis, it in nece«- 
s;iry to nsc ,'5 or -i i>f)inids of tbe ;irs«"n.ile of lead jjowder, or double tills mnount 
of tbe imste. to each 5(J gallons of wiiler or fnnsicide, and tbl« streiigtb is effec- 
tive only during tbe very early sit-Hsion. wben tlie larva; are young. 

BROWN-TAIL MOTH.*" 

lO.irly in tluf spring, as; tli& leavei ar« pusliing out, tlie small larvje of tbe 
brown-lail moi b emerge from Ibeir winter nests and attack tbe foliage. 
Somewbat later In tbe spring tbey also feed upon tlie blossoms (tig. 8.5). Wlieii 
!iliund;iiit tbey defoliate tbe trees more or less comjiletely. Tbe insect occurs 
ratber generally over tbe New Kngland State* and extends Into Canada. \Vliilu 
not iiiiw especially d(>sl rnctive. it lias in recent years been a pest of imiiortaiiee 
and may r«Mppfnr in ilNitrnetive numbers at any time. Tbe brown-tail motb Is 
a niitive of i;uroi>e and I* ibouglit to have gained entrance into tliis country almut 

I5!HI cir a few years later. Tbe apple Is one of Its favorite f 1 pbiiit.s as is also 

tbe jieiir, but It is iinn'mliient ly an eneiiiy of sbade and forest trees, except conifers. 

Tbe insects winter as very small caterpillars in tougli silken nests composect 
of partly skeletonized leaves, securely weblied togetlier (fig. HQ). WItli tb« 
approacli of warm wcalber (lie caterpillars emerge from tlieir winter nests to 
Mttacl; ilie dyvelopiag foliage. Tbey continue feeding until early .summer, wben 
tbey beeoliie full grown, and spin very ligbt cocoons, freiiueiitly in a leaf or 
aiiiongsi trasli near tbe trees. Tbe full-grown larva Is about li iiiclies long and 
dark brown to black. Tlie body is covi-red with reddisli brown liairs and on e.icli 
si(b' Is a row of white tufts, with two bright red tubercles near the posterior 
end of the body. Tbe larva- transform into dark broWn puiME about tliree- 
(liiiirters; of an Inch in lengtii and later the adults Or moths appfenr. The, adults 
(bg. ST) have white wings which expand about 1J indies. The abdomen Is 
lipped witli II tuft of lirown hairs, more noticeable In tlie female than In the 
male, wliieli gives the Insect its eomiiKai name. The globular eggs are deposited 
on tlie underside of the terniiiiiil lea\es, in efiisters of from KHl to .•^(Kl eggs, the 
•entire mass being covered with brownish hairs frcun tlie abdoiiieii of the female. 
The cgL's batch in tbe laftcr jiart of summer and the young birv;i' feed iijion 
leaves for ji time ami latt'i- coiistnict their winter nests on the tenninal twigs, 
oflcii (|itifc coiispiciions during winter (fig, SS), In figure S'J is shown a ne.st 
attaeluMl to ajiples. 

Tliere .-ire iwn iiriiicijial nic-iii.^ of ipi-otcet iiig trees from the ravages of the 
bidwn-tail moth. The first is to spray tbe trees, .just as tlie larvie are liatcbiiig, 

with Misenate of 1 1 at tbe riife of 2 pounds of the powder or 4 pounds of the 

paste to each .'(I gallons of water or fungicide. I'articiilar ;itteiiticai sliould he 
I'veii to applying the poison to the tips of all fli(> branches, since the cater- 

A'f//)ror//.'* rhnjxorrhvm I.tininfus. 



4G 



Fanua-s' Bulletin 1270. 



iillliii's reed "111 the tcnuiniil leaves. Tlic sccdiul or suppleinentHry menus ot 
coiiti'dl is to remove iiixl linrii dnriii}; tlie winter nil of the browii-tnil nests found 
on the trees. If tin- iiiterpllliirs' nests liiive not l)oen destroyed dnrinK the 
winter or li.v the time the new folliif;e ii|i|ionrs, the arsenate of lead traatnient 
should he made iiromptly as described. 

WHITE-MARKED TUSSOCK MOTH." 

DiirlHu some year* the white-niiirkad tussiock moth Is of considerable inipur- 
tanee by rt>n>;on of its Injuries to the niiple, and at tbe.w time's it is uSsunlly 
iibnndant on simile trees in the same rejiimi. Us Injury consists In eating the 
foliaKc, tlioii^rli it hiis been known to do iiinterial damaKe by eating' boles In the 
^'i-ecn fruit ( li^'. !Mt). It is a native spech'S occurring; (pilte Keiierully thronKlmnt 
llie eastern pnrtions of tlie United Slates iiiid in Canada. The caterpillars feed 
ii.Doii a vtjry lai'ife Hit Of plums, iiielndliijf tlie apple, pmr, and other decidnmis 
frnits, as well ass a Inr^'o number of slmde tvom. Tli#y are likely to be met 
with any year in orchard.v;, liut <aily oceasiomilly do they cause serious danmse. 

The winter is passed as e^r^'S, which are deiidslted in dusters contalniii!: from 
a few to sevcnil hnndred and are iirotecteil by a wliite, frotlilike sulistanee 
( ti^'. !tl). An iiidh idual ef;s Is rcaiiidisli ami liplit cn'aiii-colored and the masses 
are plac<'<l upon the trunk, in crotclK's of lindis, and other jilaccs, usuall.v upon 
the coeoiai from which thefinnaltt nattb has emerped. The ft.'innl* moth (lis. 9t) 
is li;;lit pray, witli mere rndiiiientu of wins*, whenins tlie iiiale bus w*ll -developed 
Winers .'iiid is frrayisli, the forewiii;;s beins cros.sed by lrre;;ular dark lisiids, wltli 
II white spot near the tip of the outer ed^'e (tij:. 92). Tlie larvre batch in tlie 
siiriii;: after tlie f(ilia;.'e has appeare<l anil with a few we<'ks of feeding nttaiii 
full t;rowtli ami seek a place upon the tree or on some near-by object to spin tlielr 
cdcdons preparatory to pupation. Tlie larva> are ratlier orimte, and wIk'ii 
full ;rro\\ II measure about 11 inclies Ions (tis. ftS). The lieaii i» coral rml, mid 
tun protiiber.-iuces of tlie same color occur on the rear end of tli« body. There 
are also two i-onspbnoiis black iiliimes <'\teiidlns from tlie fore end and One 
from the rear end of the liody. on wliicli are also found four pale yellowish 
tufts of hair. Tlie pnp;e are brounisli and are Inclo.scd in tin' cocoon iiaule of 
slIU and hails. Toward tlie northern jiarl of its distrlliutlou tliere is only one 
brood of larx ;e cai li year, but in tli<> central and more soutliern Slates, di'pend- 
iiiK upon tlie l;ititiiile. there may lie as many as tlir<H! broods. 

Tlicre are two other *pe<-ics- of tussock mollis likely to lit; foniul in ordiard* 
ill cf'rtaiii reirloiis. The antitpn' tnssoclc moth." of F,uroi)eaii orisln, is present 
ill tlie New i',ii;.daiid States iiml adjai cut Canada. Its general riiiise of distribu- 
tion, however, extending westward to tlie I'acltic. The California tussock 
iiiotli " occurs only in California aiiiiarently, where it lias done important injury 
to apples, cliorries, and certain forest or sliade trees. I'.oth Sjiei ies can he coii- 
Ii-oIUmI by the iii<>ans reconimeiideil for the wlilt c-iiin rked tussock moth. 

The i iiteriilllar of the tiissoi k moth is iiuite resistant to arseiiicals. but can 
bo colli rollcil while yiunii; with a sjU'.iy of arMMi.ate of lead, uslutr llie iiowder 
al the rale of L' i)ounds or tlie p.'iste at the rate of 4 iiounds to HO irallous of water 
or fungicide. When the caterpillars are very abundant, much relief can be so- 
ciir<'d by sear< hlns out and crcosotliii; the (>ss niass<>s ;is for the jtil'sy moth 
tp. f t), or these can lie removed and destroy<'d liy biiruins. 

Ilcinrroctimpa }curo»iifjmo Siiiitl! ,inil AMiot, 
\iitol(ii}hu« antiqiia l.iim.Knis. 
'Ill III I rora mini rrtimla Ilolsilnval. 
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rifi. 82.— Male whitr mnrkcd tui- 
sock iiiotli. Eulaigpd. 
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HICKORY TIGER MOTH." 

'Pliis is miotln'i' iiitott wlik'li RrtmetltiM'S sttiacts nttentioii in ii«itl»ctt!(l 
mi'liBitls iiiul .vmuif; oiclianl* not i'#giiliiiiy sjifMyed with iirsenlcals. Tiie cater- 
pllliiis 1110 i.'i('iiiirlous (tlf.'- 94) niul, II' not clKsckcd in tlie course of- tlieir fCoO- 
iiif;. iiin.v cnnsi- I'diisldoralilo clcfolhitlun of tlic trees. Tliis liiseet, tlie liiclcory 
tlf-'er iiHilli. is xvell I<iiohii In tlii' New ICiifrlsiiKl Stiiles iiml l.s ofleii fiiiiiid iis far 




fic. !i7. ("(icoiiii iif lilrkorv V\r,. Oft, — Kull frrown I;irvH of ttii; 

tij;cr moth. Iilckoi'.v tigi'r inolli. 



West as .Miiiiiiiiia ami .Mi>;s(niri. altacl<iiii: tlie apiile. pear. (|iiiiice, elierry, 
liii-kiir.v. walnut, and iiiaiiy mlier trce>;, 

Tlie liieliiiry liner innili liiliernates in ilie pupa sia;;e. iisii;ill.v in irasli (ai (lie 
i:rouiid. lOarl.x in llie siliniiier llie iiKitlis einei j;e and .-^ooii deposit tlieir e^rns en 
tlie fullai:i' in elusters emitaiiiin^ from loss tliaii 100 to about -100. The roiiiulisli 
e^Tf-'s lire alioiit oiie-tlilrty-!ifth of an ineli in diaineler. Iilnisli white wlieii fiesli, 
hilt later licccaiiiui; darUer. The luoths ( t'li;. '.).")) have ratlii'r eonspicnotis ninrk- 
iuys. the forewiiiLTs liein^; mottled witli small lirownlsli dots, with tliree more or 
l('s»i ilLstinct idws of wliitc dots, .-ind li;ivinir an expanse of approximately 2 
Indies. I'pon liateliinsr, the larva' feed nt tirst upon tlie surfaiv of the foliage 
and lati'i coiisnnie the entire lent exei'pt the larger veins. The full-f:rown larva 
( liir. !»(11 Is .'iliout 1-5 Inc'hcs Ion;; ami is coveriMl « itli lihick and white hiiirs. 



Jlnlifthlttlii fiir/fni- IImitIs. 
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The cdcooiis (fij?. 97) are made winong tlie leaves or trash on the grounfl and the 
pupil stiiRo Is oiit(>r»*l for the winter. There Is only one frenci'iitlon of the cater- 
pillars entii year, and tliey are not likely to he 
iroiihl(>Ronie, except during occasional years, and more 
or less locally. 

(Orchards thorouglily .sprayed with arsenlcals will 
i-aiely require special treatment for the hickory tiger 
moth. AVhen found in yonnp orchards It may reaally 
lie controlled by the use of Jirsenate of lead at the 
usual streiiRth, the spray npplleatioii beiuj; made as 
soon MS the insects are detected. If the caterpillars 
when discovered are one-third grown or over, an in- 
creased amount of poison .should be used. 

APPLE LEAF-CRUMPLER." 

In the course of the winter prunlnp;, fruit growers 
often notic(! a nia.ss of leaves (fig. OS), sometimes in 
considerable abundance, rather tightly tied to twigs. 
I'lion tearing open such leaf masses, there will be 
found H consideraWo nunilxir of toMgh liorn-shai>i?d 
cases, made by tht ai,)i)l* U«f-crunipler, in which th(> 
I;irv;i speiids the winter. Although of mlndr impor- 
tance, this insect has occasionally become injurious, 
particularly hi nurseries and young orchards. It is a 
native spwies, more or less common in the Northern 
and ('entr.'il States, and feeds upon the apple, crab 
apple, iiuincx.', <;Jiwry, wild cherry, pluin, wild plum, 
pe.-ich. i>wii-, and perhaps other host plants. 

The winter is passed within the winter case as 
dig. 1)!)), which becomes active in the spring as the buds begin to open. Later 
Iiiincbes of leaves are tied together, among which the caterpillars feed, occa- 
sion.Mlly attacking tlic fruit after it is .set and sometimes The bark of the new 

wood. I'.y late .spring t<i earl.y suminei- the 
caterpillars are full-grown .Tiid attach tlieir 
cases, m which the pupa .stage is passed, to the 
bark of the tree. A full-grown larva is alioiit 
tliree-llfths of an Inch long, grwnisli bi'owii. 
witli :i dark brown head. In due time the 
moths emerge and deposit their very minute 
eggs over the foliajre of the host ]>!;int. 'I'lie 
forewing* of the moth are light brown wltli 
silver markings and the wing expn.ns« is about 
thret^fourths of an inch. The larvjc of the new 
brood feed \i\um the foliage until late fall, 
when they attach their cases to the trees as de- 
scribed. 

Spraying witli arsenate of lead at the i-ate of 
] pound of th(> powder or 2 iMninds of the paste 
to 50 gallons of w.-iter or fungicide is an elTec- 
tive remedy for this insect. The jii)plicatioii 
slionld be given in the .spring shortly after the leaves have begun to push out. 
In commercial orchard* which hwve n-ceived regular sjirayiiigs, the leaf-crimii)- 
Icr will rarely, if ever, nNiuire si)ecial trcHtnient. 



Fig. 08.— g»s« In wliich 
.apple l«if -crumplur 
rnlcrplllnr pri*scs tlic 
wlntiT. KularKod. 

H half-grown catei'iilllar 




Kii;. Wlntrr cRSip ftiid cat- 

••rpllliir of flio nppto loaf- 
i'iuiiii>lor. KulurRi'il. 



Muirola initiprnrJIa Zcllcr. 
ItL'JJOtt"— 22 4 
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APPLE LEAF SKELETONIZER." 

Ill the aiUslsslppi Valley Suites tlio «pnle l<#Mf skuietonizcr Is at times the 
c-nu»e of Impurtalit Injury to youii}; orcliiiitl* (life'. 100) tmd to nursery ti'e»iii. 
The c'lUerplliiirs feed on the upper side of tlie leiives, protected by a wti) of 
sllUeu llneails. Tlioy skeletoiuze the leaves, entlntr out the soft leaf tissue, 
tlie Injury tilvln),' the follaiie a lirown, dry appeaiauee. This Inseet Is un- 
douliteilly native and occurs rather frenerally over the Vnited States east ol' 
tli<! Itoeky Slouulains. Its principal I'ooil jihint Is the apple, hut occasionally it 
attacks tlie <lulut;a and phiiii. 

It passes tlie winter In the pupii statre in cocfions aiiioug thu fallen leaves, tlie 
uiolh appearin;; dlirlii;: the followiiitr May mid .Tune. This is a siuail, piir- 
plisli brown Insect, with two silvery Cray bands acros.s eadi forewinjr. The 
foiewlufrs liave an expanse of nearly lialf an incli. The larva (tli:. 101) Is pal ■ 
liiownisli or srreeiiisli. alioui half an inch ion;;, willi four shiny luheriles on tin- 
hio k heliiiid the Iiead. There are two hroods of larva' each year, the lirst dur- 
iiiji iiiidsiiniiiier and tli« second In llie fall, rlie la.*'t hrooil cliaiiKln;; to pup;e 
with the coiiiiii;; of colil w^llier. 

This insect will readily yieM to ihorousch it|iiayiiis of ihe lnli;iire \\ii!i 
tii'O'iiale of lead at tlie usual streiit:lll«. 

APPLE LEAF-SEWER." 

'i'lie prcseiici' 111 on;li,irds of llie apple; lcaf-i«ewer, soinelinics called the apple 
leaf-fidder, is indicated by Ihe occurrence of leaves folded, as in lifiure 10^;, otlen 
exliiliiliiifc a somewhat storclied appearaiice and with the ujiper parelichynia of 
the K'aves more or less con.suiiicd. This insect only occasionally attracts uilen- 
tiou, usually ill uiisprayed or iie;;lecied orchards or on younf; apple or nur-ierx 
trees tliat do not receive iir.seiiical sprays. It is a native' Insect and Is coiiliiied 
piincliially to the eastern half of the I'nited States and to certain districts of 
('.iiiada. The apple aiipciirs to be tin- only plant upon which it snlislsts, thoniih 
il is proliable thai It feeds upon wild crabs ami other plants related to tlie apple. 

The in.seet hiberinites ns a larva ( tifr. Id.'!) within tlie folded leaves that Imve 
talleii to the ground. At this time it is almut half an inch in leii);tli and 
f;iiiy : :lie head i» yellow with a .soinewh;it darker thoracic shield, bearing .'i 
Idiick spot oil eiii h s'de. In the spring the larvie cliaiiirf to brownish pn|);e. 
from which the moths is<<ne. Tlie iidiill, or moth ( ti^'. Id}), Is white, with mark- 
iiiirs of lirown. ami tlie wing expanse Is about tliree-fmirtlis of tin Inch. The 
siu.ill. Hat. o\al, yellow efrgs are placeil on tlie foliat-'e and are iisuall.v securelx 
f;liied o the under surface of thi' leaf I pon hatchin;;. the l;irva spins u silken 
well oM the lower leaf surface, where il liefiliis eatin;: the p;ireiich,vma, trradiiall.\ 
fiddiuL' over ns il jitrows a ixirtion of tln^ lower side of the leaf After feediii'.' 
awhile in this soiiiewliat restricted area, it eals its* way tliroil;;li the upper ti>i- 
sncs and iid-'ralcs to a iieiir-liy h'af, where it l>e;;lns another web on the lower 
leaf surfiice and fastens toi-'clher the opposite lialves of the leaf. The leaves 
are fclded in this Wiiy iiiitil the larva conipleles its ;;rowth. iiiiil thus a sin;;le 
caterpdiar will often injure several leaves. 'I'lie larva remains tlironsh tin; 
wiiiti'r within the last leaf at ackcd. in the fallen leaves on the ;;roniid. 

In orchards rcKUlarly s|)rayed for the codling niotli this species will re(|iiirc 
no specitic treatment. \Vlicr(; for tiny reascai siiecial applications are necesjary, 
arsenate of lead sliould be used at the u^iial stieiiLrtli for cati'ipillars of tliis 
clia rai-'cr. The raklnv' !of;ether and Imrnini; in e;irly spi iiiu' of fallen. Infested 
lea \ cs may a!s i he ;nlvis;d)h'. if llic in^ v i i < i.a i t ii iila i ly ;iliiindanl. 

^' I ''ni)ir\ia h/tmininutt HUfy . ""^ Aurttlis tuiht fitlitu t ( "l.-iD'-nv. 
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CIGAR CASE-BEARER." 

Tlie cif,'iir ciiso-lioiinM' is :m<>tlicr sipccles of minor impoitwief . although It 
li;hn occiisloiially liccii reported as doliiK eoi!»l(li>rsJ)l<i <l«iiia^Q to 1olla«i' (fig' 
Id.-)) in orclianls that have been more or le.ss iieKlefte<l. It Is primarily an 
apple aod pear pe.st, hut iil.so attacks the (luliice. plum, cherry, and haw. It is 
thoiiKht to he a native species. feediiiK originally upon wild haws. AltliouKh 
reported piiiieipall.v from tile Kortli. it occurs in Now Mexico and is likely to he 

found 111 most apple .sections, since It 
is readily distrll)Hted on niirW'ry stock. 

The cl^ar cnse hea rev hihernates as 
a liiilf-trrown larva within its case, 
which is attached to .m Inanch of the 
tree. The caterpillars liecoine active 
on tlie approach of sprin;; and migrate 
to the opuniiiK hiids. where they feed 
upon the expanding' foliaKe and later 
eat the llowcr and fruit stems, as well 
as small holes into the younK fruit 
itself. Tlie lilack-headed, jroldcn iniiwii 
l.-irva? (lips. IKC and 107) (jiiickly de- 
veio]i in size, which necessitates the eii- 
lai'fiini; of their winter cases, and later 
in the spring' they l oiistruct new ci-ar- 
shaped e.if«i»s in which they continue 
to feed initil early siimiiier I t'lu'. TK). 
I'pon eompletlii;: their ?:rowth they mi- 
L'rate to the liru iiclies. where they 
transfmin successively to li;xht brown 
pnp;e and small, ^'ray moths ( fiL'. lo;)), 
witli heavily frinred wiiiL'S. measuring 
aliont tlirce-eivrhtlis of an incli from 
tip to tip. The e;rf:s are very minute, 
yellow, and ;iri' n>;ii;dly 10(ate(l alou^' 
the nildrih of the lower siuOkc of the 
Ic'ivcs. I'lMMi h.'itcliiiivr the hirva> niiiui 
within the soft lis-iiie of tlii^ leaves, 
and toward the approach of fall con- 

7. struct their wint(>r cases, miirratiiiff 
|-|.„ tn-. A|,t.l.- i.-;n->. inhKH hr ¥\^t ,|,„, ,„ ,•„,. (...jj,^ „.,„.,,, „„. 

''ji^i- n I'mT", 

winter is jiasseil. 

Wcll-carcil Ini- oicliards will r;iri ly. if ever. sufTer iniport;iut injury from 
the (ijrar casehearer. and I'ven llinuL'h it may become abund.int it c;ni be 
CMsily ( cint rol led by sprav iim with ;irseluitc of lead at the usual strenjrth. ,\ 
contact spray, as Kt per cent kerosene emulsion, or -lU per cent nicotine sulphate 
at the rate of one li;in' pint to ."0 ^'aliens of soapy water, uuiy bo employed in- 
stead of an ar-icnical. 

PISTOL CASE-BEARER." 

Another curious little insi'ct rlosely relatcil lo the ciu'ar case-hearer aiul 
which (Mcasionally attracts the iittention of the erchardist is known a'< the 
pistol casc-bcMier. This insect is usually of iniu(M' Inipoitance. except in more 
or less ne;;le( tc l orc hards oi- during' seasons of local outbreak, wb(>u it may 

■■^ Vnlrtijthot a llrtrhi ri Ua I'rrlinld. ^ i'o}rt,]Uiorii mtilii ort tin ]i\]vy. 
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Fig. 110.— I'islol c;isp-lH>nror and its work on 
nppiL' foliayio. 
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I«»c'0iu(; inoiiiiiie'iit. 




Tlu' 
iniipri 



iiti" for tliU 



It lias iiboiit tlie same (Ustribiition as tho cljciir cam'-lioiircr 
and attacks cssoiitlally tlio 811110 host 
lilaiits. Altlioiigli the larvie usually iit- 
lacU the fiiilt, the ehiel' (laiiia;,'e is 
(lone to the llowerliiK parts and foliape. 
Tins iiijiir.v. however, to aiijile foliage 
in soniewliat (lilTereiit from that eiiuseil 
by the clgiir cnsti-befirer, since the 
larva' of this speeles do not mine the 
follape, hut, instond. e«t out irregular 
patclu's. thus often skeletoniziuif the 
leaves (flp. 110). 

The life history of the jiistol ense- 
hoarer resemhles in a treiieral way that 
of the ci^ar ease-hen rer, the principal 
points of diffiMOiiie heln;: that tlie 
oranfje-eolorcd larva {UiX. Ill) does not 
spend a part of it-; life as a miner; nor 
does it construct an entirely new case 
in place of its hiheruaculniu. Instead, 
the larvB. as It iirows. bu'lds additions 
to its winter »o a$ to aecouiiiiodate 
its body. The adult is a small. li;;ht 
brown moth, with or.in^e wind's which 
measure about half an Inch from tip to 
tip. The cir^s. which are deposited on 
the foliat^e, are very minute, reddish 
brown, stroiifrly ribbed, and sii;.'p:cst a 
minititnre inverted teacup, 
control of the cij-'ar case-beaier are ap- 



Minrs of tninipct Icnf miner. 

i\eli for till 



<tloiis 
specie 



TRUMPET LEAF-MINER." 



The trumpet lea f-i.'iiiier is anolher siiecies of minor im- 
portance althoUf:li the subject of occasional inquiry. Its 
lii.luries oil differeiit occasions have been of importance, 
and It has been perhaps more destructive than other re- 
lattMl leaf-mliiers. As the name siif:;:csts the complettil 
iiiiiii's have somewhat the shaiH' of a trniupct (fl^r. 11'-'). 
When abiiiidaiit. the iii.lury may result in some defoliation 
of Ibc trees, wllli consc(|iiciit iii.lni v lo fruit buds and fruit. 
It is thoiik'bt to lie native and doubtless fed orif:iiially 
upon crab apjilc trees ami wild liaws. as it doos at the 
l)rcseiit tiiiii-. It occurs rather ^eiier;illy throu-_'lioiit tin 
eastern half of the Viiited States ami Canada. 

TIic winter is i>asscd in the larva »ta;:c within the 
ini.ies In the f;i!leii leaves ( fi^'. IK!), the mines heili^' 
well lined with silk. The iiuilure l;irvii is about oiie-tiftb 
of an inch in leiifrtb, tlat. Icfrless, with a pale fireeii 
body and yellowish Inown lie;id. It enters the pupa st,i;.'e 
i.i the sprhif;. and the moths arc on the win;.; by tlie lime 
the fiilia;;e is well out. The tiny niotlis h;iM' a wini; ex) 
fourth inch, the forewiiijis belli;: brown with a soniewb 




I'm. 11,S.--l,;\rvn of 
trumiiol li'iif iiiiiK'r. 
f r p p (' r i'pi<irriHls 
of niiiM' I'cmoviMt.) 
Kid;)rgM(I 

anse <if aliout one- 
,it piiii)'.isli luster. 



*' 7*iv( /ff /•(,( nmlttolirlla Cifmcns. 
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Tlif elliptical eggs are txceedhijcly i«limte, iii(lcsc#Mt, of h greet il«h yelloW 
tint, mid *rc ulaced on the foliage. Upon liatciilnpc, tlie inrvrp ininiiHlltitei.v 
hurrow into the upper surface of the leaf, eventually eating out the chtu-ac- 
teristlp trumpet-shaped mines. There aet from two to four gOHeirtf^J mdi 
year, depending upon the locality. 

This Insect can be tltmn-aym In Its mine by ttie u«« «# cmmM i^yf, meh 
as 12 to in i«"r cent kerf^i* emulsion or 40 per c«it nlecrtlw* sulphate at the 
rate of one-balf pint to 50 Enlbms of water, to wlileli should l>c added 2 pounds 
of soap which has previously been dissolved with water. I'lowln;; under 
leaves prior tn Mie bimuniutr period of the tfpple sbouhl aid In its control by 
burying the overwlnteriuR Insect*, thus preventlns th» (i»c«p« of the moth*. 

SPOTTED TENTIFORM LEAF-MINER.* 

The spotted tentifonn Icaf-nilner also is of eoniparntlvely little Iniportnnce, 
l)ut Is occasionally tlie subject of Inquiry from ohservlnB orcliiirdlst«. As n 
larva It nialtes a small mine on »w lower surfacf of tl» l»*f, b)»t since It does 
not devour all of the soft tJisue. me mine «yitears spotted when viewed from 
alKire. Owing to the crumpling of the leaf, the mine bears some resemblance 
to a tent, and hence the rather fanciful comnioii name. This In.seet, of Kuro- 
pean origin, is now distributed over most of the eastern part of the Tnlled 
States, and has been reported as fwdiiig upon the apple, quince, plum, wild 
cherry, wild haws, and swe<'t-scented crab. 

It pas.ses tb«. wlut«r in the pmm stage within thf mine en fallen leaves. 
The UK Ills emerge In the spring and (l*f)osit their minute eggs <m the foliage. 
The resulting eateiiiiUars are about one-liflh of an Inch In length an<l yellow- 
ish. The moths are very small, with brownish forewlnga on which are white 
linos and .spots, with a black .sjidt at the tip of the wing. 

The suggestions given above for the control of the trnmiiet leaf-miner are 
applicable to the iiresent sjiecies. 

UNSPOTTED TENTIFORM LEAF-MINER.-' 

The larva of the un.spotted tcntiforai U-af-nilner makes a tcnt-llke mine (tig. 
on the underside of the leaf somewhat larger than th.Mt of the spottM 
toiiliform leaf-miner and. nnlik,- the latter, consnnid's all of the leaf tissue ex- 
cept the veinlets. It nttacks, In addition to the apple, pear, crab ai)ple. haw, 
plum, and wild cherry. Although sometimes abundant In orchards. It is of 
very minor Imimrtance. It is probably a native sjiecles. and is more common 
in the Xortliern and Middle Slates than elsewliere. 

The winter is passed in tlie pnjia stage within a cococni made in the folded 
edge of a leaf ( tii:. ll.T). The pupa is about (ine-sixth of an Inch haig and yel- 
lowish brown. The small grayish moths issnw in the spring and deposit on the 
foliage, usually on the lower surface, their vj-ry minute eggs, which are lnvis ble 
to the Juiked eye. The footless larva? soon hatch and eat their way Into 
the inner leaf tissue, where they start their characteristic mines. The full- 
grown larva Is about one-fonrth of an inch long and greenish gray. Several 
generations are produced yearly, the last brood pupating during tlie late fall 
and passing the winter In this condition. 

Special remedial nieasnre* will sw-ldom be necessary, hut if such Is (lie ca.se 
the incst practical niciiis of control Is. perhajis, to destroy the overwintering 
pupai in the fallen leaves by ])lowi|i!; and disklns; the orchard in the early 
Slu ing lu-evimis to the issuance of the adult.s. 



•" LltlwcoUcIrs hUniC'irdrlla ralirlciiis. " Ontij- i/, miunh Ua I'acknnl. 
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Fit;. 114.- Apin'iirnnrr uf jii)i)ie 
Icnvi'R Iiifi'Stc'tl witli iiiispot- 
tcil tenilfonii Ivaf mlufr. 




I'll;. Il.'i.- I'u|in iif 
iins|i(ptiiil ti'iitl 
form Icnf niiiicr. 
I'nl.-irgt'd. 




I'm:. 11(1. ScrpiTtlnc leaf iiilncT : .1. A|ipli' twis 
In fall. Kliowliig sorprntinc lulucs on leaves 
nnii ni'W cocuons at (i iind ti ; It, winter twi;;. 
sliowin;; (liseolored eocoon at h ; I', eoeooli In 
sprlii}; with i nipt.v pupal skin projecting, ph- 
larp-d ; /), emcrsed nn>tli resting on side of 
twI;;, eidiirsed : /". uiotli witli whms spread, 
i-nlar;,','d : I\ mature raterplllar emerKlns 
from <\it at end of Its mlio', enlarged: II, J, 
attitudes of the eaterplllur whi'ii erawllnsr, 
enla rcr'd. 




I'll;. I IT. Apple liueenlal riN : .t . Coeoon 
and einpiy i)nii;il c ;ise. enlar;;ed ; if. 
niolli. eidarped; (\ eg<i. enlarged; 1), 
work of tile ;ipple Imeenlatrl.x on foliage. 
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SERPENTINE LEAF-MINER." 

Finit growpis, p.-irtleuliirly in the New Kiiglanil States, linve frequently had 
their attention attracted to long serpentine nilniss on the up|)er surfaee of th« 
leaves. These niinos (llg. Ili5, A) m-e <!oij'«ttT*cted by die so-caM«J •«ryA*ti«** 
lt!«f-niintjr, whlcli i» more an ol»JtH't »f cnrirwJIjf thuu of eooivwwlc Imppirtaiice. 

The insect winter* in the larra stage wirliin a small brownish cocoon (lig. 
110. C). which is nstiiilly attached to a twin oi' in llie croldi of lind)s. In tlie 
si)rlng the full-grown dark-greeu larviu (lig. 110, G, 11, I), measuriiiK nearly 
(iHo-eighth inch in length, transform td greenlsli i)upfp, from which develop the 
small, dark pur|)lisli moths, with crimson, yellow-tufted heads (lig. IIG, D, E), 
Till' eggs are very minnle and are dfiK*lted on th# foliajee, Kiving rlw to larvw 
which mine In the l«av»»s In charHOtwiwtle iMiry(*itliie fashion. 

Tlie int«ct in controllejl h.v the same meai'iires clT»ctive againut llie mn»ip#l 
Icaf ndiier (]>. 54). 

APPLE BUCCULATRIX." 

Tn tlie course of the winter pruninp: (Ik; attention of the fruit grower somc- 
iliiies ijttractad to the sinall, whitish, rifbh«*d cocoons (tig. 117, A) of tlie, nnple 
Imcculfitrlx. These ineiisnre ahont ohe-fourtli of an inch in length and are 
(Mien Idiilt side hy side, usually on the lower side of small branches and twigs. 
Mllioiigh widely distril)nted from the Atlantic coast to tlie llocky Slomitalns. 
It is seldom that this Insect causes important injury, except perhaps In instances 
where the trees have been loiij: neglected. The ajijile buccubitrix, or ril)l)ed 
coi()(in-niaker of Ihe ajijile. as it Is sometimes called, is essentially an upple 
pest, but b»s Mlso been recorded as feeding on docks, slfnlfa, and certain srrames. 

Tlie winter is jiassed as a pupa within the cocdou. Kiirly In the .sjirlng, about 
tlie time the foliage begins to exi):in(l, the very small, delicate molluj ( Mg. 117. H) 
romnience to Issue and deposit their minute, jialc greenish eggs (lig. 117, C) on 
the lower side of tli(> leaves. The moths arc light browu. with heavily fringed 
wings, wliieli have an expanse of about one-tenth of an Inch, rpon liMtcliiiig lli« 
young larviceat into the leaves and make small mines (tig. 117, 1")), somewhat less 
than an Inch In length. They then ilesert the mine-; and construct on the snrfaee 
of tlie leaves snmll (llmsy cocoons in which they molt. After feeding upon the 
leaf surface for a few days they make a second cocoon foi- molting piirii"scs, 
ufler which tliey continue tlieir surface feeding fiU' a period of about a week. 
NVlien the foliage is attal-kei] by large numbers of the ca lei pillars it will become 
more or less brown and wliriveled. Tlie full-grown larva; sn^ek u jilace to builil 
(lieir cocoons, which may be eonstructed on the foliage, fruit, or twigs, in 
nortbern New ICngland there is only one generation, Init farther soiitli two 
^rcnerations occur nniinally. the second hrood of moths issuing during the laltc- 
;-.-irt of the summer. The life history and habits of the second brood are similar 
to those described for the tirst brood. 

• irchai'ds n'gularly sjirnyed for the more important apple insei'ts will seldom 
rccpiire special tr(>atment for this jiesL Th« doriuwnt spray tieatment with 
lime-suli)liur solution will inid in destroying the overwintering pupa'., and the 
'iimmer ai)plicat ions of lead arsenate will kill tli(> hirvie that feed on the leaf 
surface. After pruning tin' trees the vvooil shiaild be burned i)efore siu-biir. tlins 
flestroyiiig the overwintering l)ui)ie. • 

*^ ycpticiiUi jKtniinm'Ilii P.'icliiird. *^ Itucriilalrir pomifoUcUn Clriiicns. 
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palmerworm; 



If liistdr.v roiH'iits Itself In tlii" ciisc of tlii" iiiiliuerwiirin, fruit {rrowors nre not 
likely t(i ciicdiiiilcr tills insect in injurious nunii)i>rs nmro tiiiin once in ii iifu- 
tinie, since In the paM ontiireiiiis Inive occurred only iit Interviils of about 00, 
yciirs. 'i'lic Injury is ciuiscd iiy tile siniiU worms fcedin;; on tiie foiiii;;c in tiu* 
open or wit.iiin n few Icmm's or winietiines iienciitii tlic prutoction Of u folilefl 
Icnf i*(3Kc. TIit>y iionii*tin«,>* »la'l*!toiiizu the foiiiifie wlicn ai)nn(liiiit and often 
eat iuilas In tlie yonn}; frnil. resnitiiiK In n type of injury wiiicii niny iie more 
or less confused with tluit caused by tiic ixivcu fruitwornis (ii. 21). In addition 
to attMckins tlie fruit iinil foliage nf tiie appie, the palniorworni has h"on re- 
pented Mi feeilin;: |irincipaliy upon tiM> folia;.'e of pear, plum, eliorry. and oak. 

It has been repoi'ted cliicti.\- from Xew 
Yiak, the New KuRland States, and 
Canada. 

Tiie painierworni snpposedly hiber- 
nates in the adult or moth stage. The 
moths are of a variaitle ^'ray to brown 
color and ine.asnre abmit half iiii inch 
•acioss the expanded wings. Kariy in 
tile spring, upon the iippearance of the 
foliage, the mothx deposit their very 
Miinll wldtish eggs on the underside of 
tile leaves, and from these hatch tiio 
destructive worms or larv;e. \VIieu 
fiiii-grown the iarva> are about half an 
Inch in lengtii and are iisnaily of a 
dark preen color traversed iiy four 
wiiitish Ktripes. the outer of wliich are 
in-nader than the inner. After feeding 
f(u- a period of about a month, tiie 
iarva> transform to small iirownlsli 
pnpjK. which are secured to tiie leaves 
hy means of silken thre.ids or hi 
some Instaiice* are to lie found on the 
fnitlier nansformation the mollis issue dining nndsiiinnier. 

pi iiig. Tliere is 




[•'lo. 118. 



-Applo lonf tnfrsti'cl with pcnr 
lenf lillstor initi'. 



i:roiind, 'I'iuoiigli 

lint do not oviposit, so far a.«! is known, until the fullowiii; 
llnis only one generadon annually. 

In common wKIi many other !eaf f<'e.linu' caterpillars, the palmerwi.nn may 
be controlled by meiiiis of a spray consisting of arsenate of lead powder 1 pound, 
or paste L' poniiils, to ."0 gallons of water or fungicide, applied at the time of 
li;ilcliiiig. If the worms are not. (lisenvered iiiitil p;irtly grown, il may lie iii>ces- 
sary to use ;i striini;er i!iw~aL'e, di'peiidinir mi tlieir size. 



PEAR-LEAF BLISTER-MITE.*' 

The pe;ir-leaf blister mile attacks tlie foliage of tbe apple and pear, produc- 
ing minute greeiiisli or rcddisli galls or lillsters, wliicli after a lime turn lirown, 
spfitting the lf>a\ es with (lend iirciis like certain forms of fiingons allack (tig. 
118). \Vlieii the galls are alinndant, there results considerable de,id and in- 
jured tissue, uiivini: tlie leaves a lirnwiilsh and shriveled nppear,ince. Badly 
infeste(l orcliards hav(> a distinctly yellewlsli cast, and later beemiie lirownlsli 
as the Injured patches discoha-. Injury to tlif" follase cnnses niiicb of It tn 



" V/iso/op/iK" lifiulrlhri lliihnor. 



" I'rinfihjira pyri Pnp'nstorhor. 



The. Mote- Impmimt Apptg ln$ectt. 



full, wUli consequent (Ijiniatre to the tree (.nd fruit cro]). Tlie frnlt Itself Is 
soiiK'tljiK'.s iDjiiri'd, lis sliowii 111 lijfiire 119. Tlie jxar Is iiior^ jsiuierHlI.v lufofeteil 
li.v tills apeciws tlmn the »V)ple, «imJ tim it^f\»efhtvrj awtl <*iJ»»i' itmi pl#i*l ♦if 
:i1ko attiicktti. \ThlIc not a popt of flrat-el*** knportniwe to nppl* f»ii- 
ciiilly, ncvi'i-llu'lcss Its Injuries In some looalltlp*; must lie provided HMlMsft. 
Iiiiniiij-'c to the apple has heen osjieclnlly pronounced In New Knjihind, in iior- 
liiin>i of Xow y<uk, niid more reeently In eertnln appIe-Rrowlnp; districts In 
WiishiiiKtiiii. Itecently apple leaves Infested hy this mite have eome from Mls- 
sNslppl. The pear-leaf hllster-mlte Is of Kuropoan origin nnd was prohahly 
lotrodnewd Into this country m«ny ywirs ai^ on mirnry •boek. It It m* 
wid«ly (llslrlhut»d hi tlMi United Stntes whcrevw p««rs mrm ge«>wEi. 

The winter Is passed In the adult stiifre he«*«tSi th* inid scala*; Tti* nifMlrsi 
(lifi. 120) are very small, elongate, whitish, and measure shout on« one hsindreil 
and twenty-fifth of an iiuh in leiiKtli. In 
the sjirliif;, when the leaves are nnfoldliipr. 
I he mites enter tliroufrli tlie lower epider- 
mis, and their activities soon liriiif; abotit 
till' lili-^teilike fialls in which they live and 
miiltijily. After reaching maturity, the 
niitcs de.scrt the old pills, make new ones, 
anil iirodui-e ;i new treneration. A succes- 
sion of ficneratiiins Is tlnis developed esich 
season nj) to the aiiiiriiach of cold weather, 
when the mites mi;riat(> to the hud scales, 
heiieiitli which they hlhernate. 

If it Is necessary to spniy the orchard 
for the S.in Jose scale, no special treat- 
iiieiit for the ])ear-leaf hlister-mite will hi' 
ri'iiulred. 11 is readily controlled hy the 
use of conmierclal lime-sulplnir (32° 
liauiue) fij ;;alIons with water sufhclelit to 
make a total of 50 f;allons. as emjiloyed in 
tlie control of the San .lose scale. If the application is for the iiilte only, a 
somewhat weaker spray will answer, usin^' TiJ t;alIons of the coueentrate and 
sutlicient water to make oO frallons. The application may he made after the 
leaves have droppcnl in the fall, or li-i the spring Iiefort? Ui« huds havti swollen to 
any extent. Miscihle oils and kerosene emulsion of standard dormant tn-e 
strengths may also be used ctTeclivelv. 




rii!. iist.- 



— Injuv.v til friilt liy 
loaf blister mite. 



po'ar- 



RED SPIDER." 

The injury to the apple hy the rwl spider results from tlie sucking; out of plant 
.inices. jxlviiif; the folia^'e an unhealthy, mottled appearwnee. If the attack is 
ssvere, the injury may he ipiiti? Important, resulting in 
defoliation of the trees and interference with tl e proper 
develo])ment of the fruit iiiul fruit huds. This mile Is 
Pkely to be most trouhlesome during dry seasons, and In 
arid or semiarid regions it is a pest of IniiMirtauee. Its 
Injuries, however, are often eonfuscMl with those of the 
clover mite (p. 60). The red spider is widely dls.sc'iui- 
nated throughout the United Statou iuid attacks the apple 
and many other deciduous fruits, cultivated thnvers. vim s, 
truck cro])s, etc. It is preeminently a pt^t In greenhouses and requires constant 
vi^rilance on the jiart of si 'wers to keep it in check. 




I'll;. IL'O. — .\(tiilts of 
pciir-lonf lilister 
mitp. Orciitly en- 
liirgod. 



*' Tctranychun tclarius Linuaeus. 
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Tlio wliitor is piissiMi in ilic iidult stiiw boiumtli fiiUoii leaves, weeds, and 
ti-iish. The Mdult feiiuile ( li;;. ]21) Is iiljout one-slxtiotli of iiu liieli lonK, varies 
in fiilor fnmi n russel (,'roen lo oiniost l)l;iuk, liut Is usuiiUy diirk red, and Is 
^'eiiei-iilly marked witli two largo, dlirk SJKJts on eiicli side 
of tlie body. Tlie iii«le is sninller iiiid is russet salmon, 
witli llie hitcral spots less eoiispicuous tlinii In tlie other 
sex. Tlip efifjs lire Klol)Ular and wlieii freshly liiid are 
* ■ ! dear, ;;rii(lually turiihi}; opaciue ilnd later a dark straw 

V ' color. Tilt" newly li.itclied mite Is round. Colorless, with 

six \e)i», and is about the same size as tlie minute ok;;, 
which is about one two liiindretl and liftietli of an inch in 
diameter. The mite» S,J>in a very line web over the leaf 
and feed nndpr tliis protection. There are several Kcn- 
erallons ihii-in^ the season, 

nustiiij; tlic trees with a mixture of 00 per cent sulphur 
uml .jO per cent bydrated linic Is recoiiinieniled for con- 
irollin;; the red sjiider, as is also sprayinj; witli summer- 
si reiigtli llnie-siilpbnr wash. 




l"n;. 1-1. — l''niiialM 
ic'l spider (iri'iill.v 
I'lilargi'il. 



CLOVER MITE." 

The clover mile, known also as the lirowii mite. Is 
very small, sciirccdy as bir;:e as a plnlicad, vcdilish or 
browiiisli, and reatlily reco;.'iilzed itlMliff. fl J»llil IttHt 



by its niiiisu.-illy ion;; front le^s 
(11^. V22). In the Middle West 
iiiid tlic Kastern Slates this mite 
is of importance princip.-illy on 
;'cc(iniil of its (hiinajrc to clover 
mill v;n-ions ^'rasses, its In.iurles 
to frnil irces not. as n rule, al- 
tractiii^' attention except diiriii;: 
periods of (lroii;:Iil. It i-<, liow- 
cver. sonicl lines C( mil i',a hied "f 
by houschoblcrs since during' 
the la'.I the mites may enter 
(hvelllii;:s, often In lariie iniiii- 
bers, ami become a deeldcil nui- 
sance. In llie iiioi'i; ari.l seclioii^ 
n|' the country, particularly west 
of llie Uiicky .Miniiila ins. the 
clover mile becomes one cf the 
important orch;ird pests attack- 
ing' most stone and iionie I'liilts. 
r.adly liil'esleil folla^'e iissnnies 
M yellowish, sickly appearance 
due to the in.inries of the miles, 
anil by loidsnmmcr or early fall 
much of it may drop to the 
trround. In the Kast such in.jnry 
is not nnconiiaon to trees in 
sheltercil locations and. In fact. 
In orchards where conditions are 

f;ivonible I'm' the developmenl of the niitcs. In wanner cliinates the clover mile 




ric. 12'2. — Adult clover aitte 



<;rei)tt.v rnl;o-g(Ml. 



*^ Itrifohia prntrtisis i.Inrniini, 
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Kio. 123. — Tbp (ilir«r»ntlal gruBKliopper. 



,„.,v lilbernato on tlie tro(>s oitlu-i- In tlie «ftWf iw em st«se. In nM-*ir« toei«- 
,1-'^' where the teiniK'rature Is more severe, eggs are deposited try m WWw 1h 
,1,0 "fall on twigs around bud scales, crotclies .,f lliul.s, ete.. anfl thvi* tke winter 
i. pMsse.l. The escss are small, globular, «ud reddish, oftoii occurring m lar^e 
numbers and attracting the attention of 
i.rchardist.s during pruning oppnitlons. 
^Yltll the pushing out of the foliage in 
li e spring, the eggs hatch and the inito.«; 
iitt:ick the leaves, producing severil 
L'cnerations during the season. 

The ejfgs and liihernatlng adults of 
the clover mite on trees, hs a rule, will be 
destro.ved h.v a thorough sprn.ving with 
lliiic-sulphur .soIuth>n, using the con- 
centrate 32° HauinC' during the dormant 
period at tlie r:ite of CJ gallons diluted with water to make HO gallons, a 
strength wliich is also efTective against the San Jose scale. For the control of 
the insect on trees in foliage, use frwly a dust of finely dlvide<l sulphur ajid 
h.vdrated lime, half and half. If desired, the sulphur may he mixtd with sivnp.v 
\v;iter and spra.ved on the pliiiits, using sulphur at the rate of 10 iwuiitls to 50 
I — I — gallons of water. Kerosene einnlsiou. 10 per 
^'K'l'^ ! JSl cent strength, or fish-oil soap, 1 pound in 10 
gallons of wat*r, are also effective as suuiiiier 
sprays. 

GRASSHOPPERS." 

Several species of grasshoppers, one of which 
is shown in figure 123. at thnos occasion Injury 
to apple tri>e» by feeding njion Ifavti-s (fijf. 124) 
or chewing the bark. During periods of terious 
outbreak this iii.hiry may he very Important, and 
prompt and energetic measures are necessary to 
prevent destruction of the trees. Grasshopper 
injury is rarely of importance in the Kastern 
StJites. oxc^pt in orehards adjacent to meadow's 
which have recently Ix'eii cut. In the West, 
however, injury in connection with grasshop- 
per outbreaks may be mncli more important. 

Most grasshoppers of importance to apple 
growers winter In the egg stage, the eggs being 
placed In podlikc masses below tlie surface of 
the soil. The nymphs, or youiij? insects, hatch 
In the spring and begin feeding on various kinds 
of plant growth. They mature durhig the sum- 
mer and lay their eggs in the fall along road- 
ways, headlands, meadows, etc. 

In coiitrolllns: grasshoppers the soil where 
the eggs are laid should be plowcnl or disked 
any convenient time prior to Uie hatching period. A favorite means 
iombating grasshoppers at this time is to distribute hare and there 




at 
of 



124. — .\piilp tree (Ipfoli.ntod 
liy grnsshoppprs. 



" Itc-il-li KKod locust, htelanoplun frmur rttbrum DoOwr. I/«s»r minatory locust, 
Milan oiihm iitlinii^ Uiloy. UorUy MouiUniu or iniji-iilory locust. MrhiiwiiUis xprvtitu 
•Ilioinns. DilTurentlal locust, Hrlanoplus eUffcrcniialis Thomiis. Caioliua iocust, Dis 
.v().«(cij-a caroliita Mnnncus. Two-slrlped locust, Melanoiilun bh-iltalUH Scudder. 
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the (irilmid brnii-iniisli lyolsoiieil bait made according to the followlns 



foriiuilu : 

I'art 1. 

I'arls Ki-ocu (or white ai-seiilc) iioundw— 2i 

IJrnii 50 

r'art 2. 

l.cuioiiK (pulp aud rliul lliiel.v cliopiiedl fruits.. (! 

Jlohisses (low srade profen iMl) salloii-. 1 

Water Rallons— r> 



Mix IhoroUKlil.v the lanredieuts of pari 1 ; next mix together the iiialerial.s «( 
part 2, llrst adding to the water the lemon jnke and the pulp and rind llnely 
cluipped, and finally the ULolatw*. Whtai ready to use, mix thoroughly the 
Ingredients of parts 1 aud 2 and add sullieleLit wjiter to make a wet mash. Th« 
mash fshould he tliorougldy scatteLed hroadeast early in the ni(u-ning. preferably 
wlien the soil is damp, at tlie rale of from )i to ^ pounds to the acre. In arid 

regions the mash shouUl 
he scattered along damp 
irrigation laterals, since 
it (pilekly hardens and 
when dry is not readily 
eaten hy the Insects. 

A further protection 
may he afforded fruit 
trees hy spraying with ar- 
senate of lead at the rutt' 
of 2 pounds of the iww- 
dor or 4 iKunids of the 

paste to each 50 gallon.s 
I'K!. rjn. — Iloppcrdozor tor catclilug grnsslioppors. , ^ r i • i 

ot water or fungicide. 

A type of apparatus known as ihi- Iioppcrdozer. having .shallow coLupartmunts 
to hold kerosene, a» sluiwn in llgm-e 125, Is frequently uae»<l. This i? drawn 
lluough the or(diar(1 by a team, and the grasshopi'K'rs are kllle<l when they leap 
into the pans containhis the oil. 

SAN JOSE SCALE.*" 

The San Jose scale, while a ( oniparalivcdy small and Insignitlcant appearing ia- 
.seet, is, owing to Us great powers of reproduction, a pest of flrst-clas.s Importance. 
Two or three decades ago It was the center of attention hy orcliardists aud 
others, and was tlie cause of losses amounting to nmny nnlllons of dollars. 
It is tlionglit to bave been introduec-d from China, and was llrst found In this 
country in San .tose, <':ilif.. alH)ut ISTO. Since Its lntroducti(ui it ha.s been 
distributed hy nie.'ius of nur.sery stock and other agencies to practically all 
of the prhudpal fruit districts of the fnited States. The deveUypmeiit of 
effective and economical sprays, esiiecially lime-sulphur wash, lias eiiahleil 
fruit growers satisfactorily to control the pest, and they now have full con- 
tidenct in their ability to kf^p It reduced below injurious nuiahers. 

At the present rlni« the Insect throughout much of the fruit-growing regions 
of the Central and Northern States is of nuicli le.t.'* iniiiortanco as an orchard 
IK!sl than formerly, due apparently to several factors. Trobahly one of tlie 
LiiosI imp(U'tant of these is the general use by ondiardists of dilute linic-snlphur 




.\i<pi(f lotus jirnitnniiu!< f'einstork. 
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I'lG. 126. — Apptes »pott«Jl by g«n Jems 

KOlU'. 



!is :i summer si)rn.v, which, ^acrvtA\<otm -mif tmmimmtB fc«*t *» •••«- 

the In ili'stro.vlng ninny of the newly hatched Iwwcts, so tl>at the tr«ea 
are kept fairly well freed of the pest us an Incident to the u»e of the wash for 
other punwses. The effectiveness of 
l)urasitic and predatory Insect enemies 
in redncinj? Ihe scale has also appar- 
ently bc#4.i gradually Incrsaslng. In 
fsict, the scale in certain orchards has 
Iieeonic so rednced In nnnihers that It 
has been found feasible occasioiiiiUy to 
(iiiiit the dormant tri'atnient without 
undue increase of the insect. Such 
iiniiSsion, huwewr, If ni«d«. should he 
b.-ised on vwy careful exandnutlon of 
the orchard to aiscertain wlwMher such 
practice Is warranleil. Under favor- 
able seasonal I'ondltions the scale is 
able to Increase rai)idly and may do 

serious damaije to the Iwitrs and In spotting; the fruit, altliout'h ju'esent on 
tu« tree.s durinj; the dormant period in apyarently n«ifllgibl« iiuMlJcrs. 

In coniruou with other icjde pescs, the .To»e scale Is a sxicUin^ Insect, 
and lives upon plant juices which it extracts from tlie twig.'?, limbs, trunk, 
f(iliat;e, and fruit. Small redill.sh di.scoloratlons will frequently be founil 
at the i><)int of feedinjr, and on the fruit itself these dots are conspicuous, 

unsisilitly, nud lower Its market 
value (tig. 12G). When abundant 
this inject is capable af klUing 
youiH; trws wlUilu a few ytdrss, 
and older trees may ultimately be 
destroyed, although the process is 
a slower one (fig. 127). Infested 
trees are dwarfed an 1 unthrifty 
In appearance, and tli.' incrusted 
twigs have an ash gray color (tig. 
128). Some y^rs a;:o It was not 
nnconnnon to find entire orchards 
destroyed, but in r<'<-ent \e;irs the 
trees have been well iirotected 
from Its ravages by means of 
spra.T solutions. It should not be 
Inferred, however, that the Sau 
Jose scale Is no longer a dangerous 
pest, since hi the absenre of ade- 
qu.ite treatment it couhl readily 
reestablish itself In numbers that 
would again result in enormous 
losses to the fruit industry. It 
has bfen estimated that from tlie 
Iirogeny of a single female there 
niay resnll over IJ billion females in tlie course of one season. Frmn this the 
fruit grower will uppreciiite how readily this Insect can reinfest and destroy an 
(u-chard. 'PIk! apple, pear, and peach are Its favorite food plants. Other de- 
ciduous fruit trees are subject to attack, as are also many bush fruits, .shade and 
forest trees, and slirub.s. 




I'll;. 1'_'7. — Apple tree practically klllfd by S:ui 
Jose scale. 
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At tlii> fiiipron(?h of winfcr the San .lone scnlo is ftiuud lii prnctieall.v all 
stnxi'S, from Ilif voiy yrtiiiiK to the iiuituro, hut iiciirly nil of the InOlvlilunls 
«l1o ONcci't tlioSc tliiit lire Mhniit hiilf ilovolopc-d — tlu> stn;.'(' In wlilcli the scaU' 

soonis best to resist whiter conditions. In 
the sprint; the scales that liavo sueeossfully 
survived the winter contlnno their develoji- 
nient until they reach maturity, ^fter which 
the females produce tlieir liviiiR yOnng. 
Tlitfi'c Hro several gtneratlons during the 
course nf the Rrowins season, depending ujion 
the locality. The waxy scale which i>rotects 
the vellowisli, sac-like body of the female is 
circular, about the size of a jiinliead. ^'ray- 
ish. with a central iiiinde (ll;;. 129), while 
that of the nuilii 1* oval, dark jsray, with the 
iiijiple. or exuviuni. toward the small end of 
th(' scale (li;;. TJ9). The adult male is 
orange colored and has two delicate winss. 
The youn^ scales, or nymphs, are sina'ler 
and have a hlacUish scale-coverini; with a 
central nijiple. 

The best auil safcit si'ia.v in cuncentm ted 
lime-sulidiur solution. lestin;; llaume, 
i;alliui to 7 of water or approximately (U lmIIoiiS 
This 




''IG. IL'S.- TwlK lncrti.-.ti( 
.Sail Jose B(.-a!f. 



Willi till- 



diliilcil at the rate of 1 
to each spray tank of "lO tralloiis capacity, 
wash may 1h> ajiplied any time after the leaves 
have druiiped in the fall, jirovideil the temjiera • 
Hire Is not freezing, and before the buds iip(>ii 
ill Hie spi iii;;. Tin; doriimiit spi ayins, however. 
Is usually deferred until after the wiiiler prun- 
ing' has i-emoved iimch of the infested wood, 
thereby seeiiriii^ better results and saviiiK 
spray material. If it is desired to spray for 
;iliple apliiils, the doniiaiit aiijillcat ion may be 
(Iclayeil until the bml tips .-ibow (:recii, when 
the sMiiii' liiiic'-siilphur .solution combined with 
tliree-eii;htlis of a pint of 10 jier cent nicotine 
snlphate to each ,"i(t jrallons may be employed 
to combat both scale and apbids. ( iwiii;;, how 
ever, to the limited time available for this 
work l)c|(Ut> the folia!;e has advanceil too far, 
adeipiate eipiiiauent is necessary to accomplish 
the work in an I'lTcctlve iiiainier. .Miscihlo oils 
may alsd be used In eases of severe infestation, 
and are effective In the control of the scale, 
but iii.jiny to the trees sometimes lesults from their use. Inning the sum- 
mer si'asoii the youiiu' scale insects an- killed by the summer stren;;tli of 
liine-Milpliiir conciMitiate (U .iralbais to ."lO jralloiis of water), and sl)ottii>f; 
of the fniit is thereby considerably rtMhiced. 




l"Ki. I'Jn. S.iii .T(is(" sciilo: M.nirs 
and fcinali'ii. (Jrcml.v I'lilarp d. 
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OYSTER-SHELL SCALE/' 




Fio. 130. — Twig liiciustcd with 
o y s t or- s li e 1 1 Kii- 
Inrgcd. 



The oystor-sliell sculo Is (if (.•oiiiiiion opeurronce, luul beoiiUBC of Its clmrncter- 
isiic iiiipeiirniice (llg. 180) Is renOlly Ideiillflecl by orclmnlisls ami others 
uluj luiiy (Ilscovor il» pretence on tbeir trees. It is iipimrently not very 
fiistidions, bein;,' fcunul on n uroiit vnriety of fruit and simile treen, hxmhm, nwl 
.shrubs. I'oiilar was long supiioiwd to have boeii 
ii fiivorite food plant, Imt It is now believed tlint 
ilK' insect most commonly found on poplar is not 
llie same iis the !ipi)le form. Frequently the 
(ijster-sliell scale Is fomid in apple orchards, and 
MllIidUKh it iismilly ranks «« a scale pest next 
to (he San .lose, it is seldom very destruc- 
tive. It snek.s out tbe plant juices fnnn the 
ti-ees, IInd)s, trunks, foliage, and fruit, tbe prin- 
( ipal injury occurring on (be woody portions of 
the tree. Yonng trees heavily Incrnsted are 
sometimes liilkHl. wliile older trees may occa- 
sionally be seriously injuiTd, resultiuj? In tbe 
ileadi of (wigs and limbs. On tbe fruit (be scale 
c:nises small reddish dots, somewluit similar to 
ih(i-<i' iii'odnced by tbe Ran .Jose scale, thereby disfiguring the fruit nud reuder- 
iiiu' it "hjedionable from tlie marketing standpoint. 

The winter is passed in tbe egg st;ige beni^'nHi the scale covering. The (ggs 
dig. which are yellowish white, batch In from 2 to 3 weeks after the apple 

blooms and shortly thereafter the youn;; yullywlsh whitfi scale Inaects sufttle oil 
some imrt of the ho;*t plant. Tbe male In^ts rtre winged, and upon voncbhis 
maturity during tbe sunuuer mate with the fenuiles. The female scale covering 
s about one-eighth of an Inch long, dark brownisli gray, nhd'rcsembles in general 
■-hape the oyster sltell. The male scale covering Is much smaller and is oval. 
In the Xorth, where there is only one generation nnnually, egg laying takes 
place durhig late smnmer to early fnll. In the more southern districts, luclud- 

lug the siiuthern parts of New .Torm'y and I'cnnsylvanli, 

there are two generations yearly. 

While dormant treatment with wiiiter-slreugth lime-sul- 
phur stdution Is not generally as effect he against the 
oyster-shell scale as against the San Jose scale. orch;irds 
regularly sprayed for the latter will not usually be 
troubleil with the oyster-shell scale. In case.* of severe 
infeiitation the dormant spraying uuiy be suiiplemented 
with a contact spray of 10 per cent kerosene pmulsiou 
up|)iicd when tbe young are hatching. 




Tin. 131. — .\pprar- 
anro of pgits (.f 
oyslcr - slu'll scule. 
ICnInrgcd. 



SCURFY SCALE." 



Apple and pmr trees, as well as otiier connnon deciduous 
In-e and Imsh fruits, are fri-quently a(tacke(l by the 
'icnrfy scale, which retards tlu! growth and vitality of its host. In severe in- 
festations this scale lias been known to kill young trees, but usually injury is 
icinliiUMl to ;i fi>w twigs or linilis. Occasionally it settles and feeds upon the 
fruit. resiiKiiig in rcddisli dots somewhat larger than tliose caused by the Sau 
■lose sc;ile. The scnirfy scale (tig. 1S2) is uaHvc (o the riiited Siatcs. ;ind 



" Chiotiaspix fiirfwi. I'ili h. 
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while it is widely dissi'iiuiiiiti'd, it attracts incj.st iittoiitioii in the New Eiigluiid 
Mild Middle Atliiiitlc Slates. It is risftdlly recogiilzml by tlie clianicttnistic dirty 
white, penr-.sliapcd scale, s<jniewlmt less than one- 
eighth of !in inch in lengtli, which covers the yellow- 
ish feiiiule lii.sect (lig. 133). The iiinlc sculc-covering 
i.s .snowy white, eloiiKiite, niid only one twenty -llftli of 
nil Inch loiiK (liR. 133). The ejjKS ami the young are 
imrplisli, tinted witli red. 

As in_ the ca.^e of the oyster-.slieli scale, this insect 
winters ais tigf,'*, which Ix-jjin liiitcliliig shortly at^er 
the youiiK apples have set. In the Xortherii States 
there is only one hrood, while in the extrenig Soutli 
there are jirobalily as uiiiny as three. 

Tlie remedial incasures suRKosted for the control 
of the San .lose and oyster-.slicll scales an' apiiro- 
priatc for tlie present siK>cics. 

PINHOLE BORERS. 

The three species of heetles here treated are known 
to attack the 11 nibs and branches of the aiiplc, borhiK 
small pinholes directly tlironsli the hark and into 
the wood. The idnhole 
borers wliicli penetrate into 
the wood of the trees are 
also known iis aiiilirosia 
beetles, because they feetl 
ui«in iinibrosia fungi which 
grow along tlic walU of their burrows. In luklition 
to i*tone and ponnf fruits, many kinds of trees are 
subject to injury, nsiially after they liuvi' been weak- 
ened by (jtlier causes, tine iif the forms, the so-called 
pcar-bllght beetle," bores into the branches of apple, 
liear, *Jtc.. and may cause a dybig-back of the wood, 
the injury lesembliug Unit due to ii disciiiie known 
lis ix'ar bliglit. Another specie.'*, the apple wood- 
slainer." as the name suggests, i* nstocliited with a 
staining of llie wood along the burrow.s of tlie beetle, 
due to the growth of one of the umbrosi;i fungi. A 
frequent conipiinion of tlus beetle Is another form simi- 
lar hi aiiiieiiriince and habits." 

Wlieii remedial measures for the Ambrosia beetles 
lire necewiry, the reconinu'iKhitions given for pre- 
venting injury by the fruit-tree barkbeetle should 
be eiiiployvMl. 




Flo. 132.— Till' scurfy 
Kcalo. Knlarged. 




FRUIT-TREE BARKBEETLE." 



I-ic. i:!3.— Female Hud 
mnlo siiirfy fcsles. 
Crc.Ttly ciilnrgiMl. 



The fruit-tree Imrkbeetle, also callQtJ the shot-hole 
borer, though closely relatwl to the pinhole bor<i»rs, 
dllTers materially in the chnrncter of its attack. Us Injuries are coiilincd prin- 
cli>ally to sickly or (liseas(^l trees, or to dise.ised linilis. and lire not as a rule 
the iiriiniiry ciiuse of detitli of trees, tliougli usually so regarded by fruit growers. 



" Mimarthvum fasriat urn Say. 
''■'Smlytiis rutjufoftut Uatzchur;; 
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IJotli tlic beetles and gruba or l«rv«e bvirrovF Into tlie bark and sliglitly Intfl 
tlie wood, raphlly exe«»aiftic ttJelr b«rr«ir« KM (l<)«tr«f<^ TttW pisBI « Gb« 
tree. On a trt« tliat ]i«s fc**n toiCsnOM ter »oine wooks 0»e «itra»c« iflM| Kstt 
lioles of trie beetles may be so abundant hs to suggest that the tree li»s'b«fei» 
ijejipcred willi shot (lij;. 134). This Insect Is of European oricln and Is now" 
widely distributed over tlie United Stales east of the Misslsslpi)l, and In nnnier- 
ous localities farther west. It attacks most pome and stone fruits, as well as 
mountain ash, cbokoclierry, June berry, wild plum, service berry, and perhap« 
<itii«r plant*. 

I)urlu|; till! winter season the fr\iU-fi*» lMW!idMs»tl« is in 9>» hnvfm, m f»»l'> 
slago witiiin tlie larval galleries. The mature larv.-B are whitish and are about 
three-sixteenths of an inch long. They jiupate earl.v in the spring and tlie 
i)oetles. wiilcli are about one-tenth of an incli In leiigtii and dark ijrown, emerge 
ill liite Kjiriiig to early siimnier, accord'niic to the iatilndu. The f«inal«« proceed 
to tile trees and hurmw tlirougli tlie 
bark until tlie sapwood is reached, 
wli«re they make a round hole about 
tiie size of a plniiead. They then 
gnaw out n soinewliat larger tunnel 
for n distance of aljout 2 niches par- 
allel witli the grain of tiie wood. 
Along tlie sides of this lirood cham- 
ber small cavities are made, into 
each of which an egg is placed. 
Tliese eggs hatch in a few days and 
tile iarvie as tiiey grow tunnel be- 
tween the liark and .s.apwood in a di- 
rection at right .-ingl** to the brood 
ciiamliors to a distance of about 3 to 
4 iiiclies. TTpoii attaining tlieir full 
growth tlio larviu jnipate in cells just 
under the outer jiart of llic saiiwood. 
Siiortly, througii further traiisforina- 
tioii, tlie adults ajijiear and cut tlielr 
way out Ihrout'h tiie iiark, nmkinj; 
exit iioles similar to tlio«e mad*^ by the fomaiu* in <'iit»ring the tree, in tiie 
Noriii tiiere arc two generations a year, while in tlie Soutii at least tiirce ami 
possilily four generations develop annually. 

To prevent injury by tliis insect great Care should l)e taken to remove all 
lireediiig places within or adjacent to tiio orcliard. Sickly trees will harbor 
the fruit-tree liarkiieetie and in tills way large numliers of the iH'st will 
become estaiilisiiwl wiiliin tlm orchard. Cutting out and destroying liiffsted 
trees and liiiilis and maintaining tlie tr^es In a thrifty condition will vastly 
reduce the injury of tills Wliere primings are i)iled up and allowed lo 

reniiiin near orchards, tlie iieeties often develop in numbers, attack more or 
less weakened trees, or even heallliy triH's, and by their repeated onslanglits 
do considerable iiariii, or eveiitiiaily cause the trees to siiccuiiil). Thorougii 
destniclion of sucli iininliigs and weakened trees will nsuiilly correct such a 
situation, and liie more or less hi>»illiiy trees siiould ix' stimulated with 
a iiitrogcMions fwtilizer, siicli as nitrate of soda, and cultivation. After a tree 
lias once become infested tliere is no practical method of destroying the Insects 
under llie liark. A heavy ajiiiiication of whitewasli In the sjiring just before Ihe 
beetles begin tlieir attack will act as a moderate luvveiitive. 




'^eofit^tX tMr^'ttHew bark- 
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BUFFALO TREE-HOPPER." 

Till' liijuiy ciiuwd liy tlio biifl'iilo troc-lioiipci- is iIno to tlio inincturos ninde 
till' t'ciiiiilc-! ill (■;.'(.' iM.viiif: niul tlio sciirs vi'siiltiiiK tliorcfroiii. TIio foniiilo, 
with lici- iiviiMisitor. i-iits two slits in tlic liiirk on the npiicr sido of the smaller 
brnnclK's. The bark between the cuts is loosened und the twigs roughened 
and wi-nkcnisl ( tl^s. K!-" ;ind ISO). In most sivihrns the linfTnlo tree-liopiier 
is not iin enemy of linpccrtiince tn tlio itpi)U>, tliongli tliare lire riscords of 
si'Vions Injnry in the upper .Mississippi V'lilley. VomiK trees nsunlly siifTer 
worst. 1111(1 where tlu' t'HK pniietiires iire iibiiiiiliini >;i'ciwth of the twiKs is 
retiirded. It is :i iiiilive species niid is nilliev ;.'enertilly dlstvilmted over the 
Jiiddle anil Kiisterii States, raiiirin;: into ('iiniidii, but hiis iilwiiys attracted 
most attention in tlie Middle West. The buffalo tree-liopper feeds npon a 
(•oiisideriilde nnniber of piune find stone fruits, upon tlie locust. Cottonwood, 
tliornbush, eti'.. as well as imiiieroiis vesetables. 

The insect winters in the enK stiise in the little cuts made liy the female. 
The OKKs are oiie-tenth of an Inch long, cylindrical, whitish, and some 
dofeen or less are placed slih> by side in tlie incisiiuis In the twiKS. Tlie esK« 
liatch In the aiirinv; Biirt the yunnjt nyiiiidus ft't^\ \)]tnu varlons weeds In the 
vicinity until tjio.t rtsflch th*" adult stajje. At tliis tliiio the ins«ct (tl^. 
is alxiut thi-e(*-piKliths of an Inch in leiifrtli. grayish, trlangnlar. witli enlarjjeil 
prothorax. sufxuest hi;; In inlnlnture tlie rppearance of a biiffiilo. 

The most prnctlcal method of ccaitvol consists in keeping down tlie weeds 
and (ithev food pliints of the insoc't by clean c-nltlvatlon In and nromid tlie 
orchard. In the work of pruniiiK scarred twlirs should be removed and burned 
to insure the destnictlon of the overwintering eggs. 

PERIODICAL CICADA." 

Few insects have attracted as niuch public attention as tlie periodical cicada, 
more* pojmhirly known as the "IT-yeiir locust." In northern localitle.-* this 
insect appears every 17 years, or oftciier wlH>rt' The broods overlap, wliereus 
in tlu' South tile life cycle is completed in i;? years. 'IMie fortliccaiiiiig of the 
locusts is iisiiiilly heralded by iinnonnceiiients In the newspiiiiers and by other 
ageiicii's. l-'nspieiitly the accounts of the iiiipciidin;; danger to orcliurds and 
sliad" trees arc iimcli exa;:geratcd and cause an tniwarraiited fear of destruc- 
tion. 'I'lie cbici injury to trees is <-aiiscd by the females ovijiositing In the 
twigs; yoiiii^ orcliiirds ailjacent to woods often suffer severel.v, and hi ex- 
treme cases yiiiiii): tree?; may be kllle<l. Older trees suffer much less, jiar- 
ticnlarly if tlie winter prniiinu' is oiuitteil in-evions to the "locust year." The 
pniictnrecl twin's ( tiu's. Mini t.'!!») ure more or less weakened anc' break off 
readily ;in(l are ai 'i more snbje<-t to attack alon^ the egg scar hy the woolly 
apple aphis. 

The ppriod'cal c-icada Is a native pest anil is found widely dlstrilinted over 
the Atlantic ("oast States and lice .Middle Western States. Tlu? f^-malas 
oviposit ill till- apple, pear, and ether deciilnoiis fruit trees and many forest 
trees. ;is o;ik. liickory. etc., but avoid ])ines. cediirs, and oilier trees that exude 
gniiiiiiy siilistaiices. 

Ill the spring of tlie "locust years" the iiyiiiplis leave the soil and niijerato 
to till" trunks, Hmlis. and foliage of ad.jaceiit I lees, wlicre they molt, the ca^t 
•■skins (tlji. 1-10 1 reiiialiiini.' rather tlrnily attaclied to the point chosen. Witliin 
a week or so the fciiiale*: are actively depositing llieir eiri.'s. which do not 
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<••■ -Injury tn twigs I'm;. 13».— AiiiicaiHiici' of iJUiicturiMl twigs ii 

can?. (1 hy pciioiiiral cicniia few years nfter clcndii iittnck. 

in .l.'iiiwiting i-KKs. 



70 



Farmers' BuUelin 1270. 




Fii;. HO. — Cnst nymphal skin of piTiodicnl 
cicadii. KnIarKi'il 



liutcii luifil M month !iiul ii Imlf or two iiinntiw after being- la kl. The ntlult 
(flKs. 141 1111(1 142) measures nliout ^i inelios and is black, tlio eyes, legs, and 
tli(> iiiiirKin of the upiH'r v«ins lichii: oranw red. Neiir llie tip of encii of tiie 

forewings is ii ma riiinj,' tlmt resembles 
tlie letter W. The eggs are about one- 
twclftii of lui ineii in len^'th, i)eari.v 
wliite, nnd sliglitly curved. The 
newly Imtx^lied larva is yellowish 
wliile witii reddisli eyes. It burrows 
into the ground, wluTe us It grows it 
ct)ntinues to feed upon tiie roots of 
plants initU the next " locust year " 
arrives. IMobably no important in- 
}uvy follows this sidilcrraneun feed- 
ing, even In the worst infested lo- 
ciilities. 

As a mutter of precaution it is best 
not to set out youn^' orciiards durin;; 
tiie spring of ;i " locust y«nr," and In 
orcliards already established, especially of young trees, the winter pruning 
preee<ling the .schetlnled arrival of the cicada should l)e lighter than usual or 
omitted until llie insects disappear. After the visitation has i)assed the in- 
jured wood siioulU be pruneil out and destroyed by burning bcfori' the egg-^ 
hatch, l.itll:', if any, success has followed tiie use of insecticides against the 
adults. I'rlzcii plants aromid the home can best be luolected from attack l)y 
>ise of mos(|nito netting or wi-.ipplng« tinif will iirevent the oviposition of the 
adults. 

SNOWY TKEE-CRICKET." 

Apple oreliards mcae or less negleclecl autl grown up with weeds and otiier 
r.nd; vegetation or s>irroiunled with such irrowlhs are soni(>time'< in.itired by 
females of the snuw,\ Irce-erickcl (.tig. 143) in the course of Its ev'!,' layim:. 

The eggs (fig. 143) are deposited iiiigly in ^ 

pmu lures in llie sntaller branches of the apiile 
and other trees. These punctures In ihem- 
.selves are of but Utile ini|>ortJince, btit they 
otien form a s'.iirling place for fungous di-;- 
ea.ses and tiins become enlarged into cankenms 
i)rown spots of some size which do material 
in.iury as lin-y develo(i. ("olonies of the wooll.v 
aplus are often fotnid at lhe.se places. The 
feeding and eir^-laylng habits of tree crickets 
favor tiie disseminjit ion of bark discasi\s of the 
apple, as careful studies ll.^ve shown. 

Tiie .snowy tree-cricket imsjas tlic wintifr in 
the I'gg stage in the imnctures made In api'le 
twigs and otiicr plants, tiie young deveiopinu 
in late spring. The crickets feed on a variety 
of substances, including siich other insects as 
|i!aat lice, plant nnilerlnl. and often ripe friiit, 
iu wliicli llicy eat out holes sometimes attvib- 
llteil to bees. 

AVell-eareil-for orchards will not siilTer from iii.jury liy this in.secl. Wh(>re 
treeirieUet cankers !ire found, they should be cut out and the surface treated 
with a good wiuind paint. 





Flw. 1 II. — Two porlodlcal clc•.^(lM^ 
ri'stltis; "11 tvvip. 
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ROUNDHEADED APPLE-TREE BORER." 




Fio. 142.— Adult periodical cicada. Enlarged. 



The roundlionded nppk»-tree l)orer, wlilcli Is now widely distributed tliiouKh- 
oiit tlie eiistuni lialf of the Unltdd States, is the most iini.>ort(int o< th« tipiil*- 
tree borers and Is responsi- 
ble tor tlw killing of many 
young trees. The injarj- Is 
(•«us(?d by the larvse or 
borers (fig. 144) feeding 
ui)on the Inner bark nnd 
wood, several of wldch may 
often be found In the same 
tree. Infested treeg may he 
detpctud by the reddish cast- 
ings wideii arc forced out 
tlirougii sniiiil holes iioai' 
tile base of the tree (fig. 
It." I, nnd often there will lie 
.Kiiinll oval holes iu the trunk 
some S or 10 inches frcmi 
tlie ground from which the adult iias nlrendy escaped (lig. 14(j). Tiie more im- 
portant food lllants Include tlie apple, quince, ponr, serviceherry, wild crab, 
and mountain ash. 

The winter Is passed In the larva stage witidu the burrow near the base of 
tlie tree, though tlie larvre that are to traii'^form In the spring eo tl» «dult 
stage are to be found In the pui)al chaudier. The larva, whau matur% uiMjram«; 
about an inch in length. Is legless, and has a broad thorax with a rSlativet.v 
small daik iiend. Tlie pupa (lig. 147) is yellowish white, witli snaill spines 

on Its back. Pupation occurs about the blooming 
time of the apple; and later, through further 
transformation, the adult (fig. 140) apiwars. The 
beetle meastncs about tlir«H»-fourths of an inch la 
length, has l<aig aiiteniiw, and tliQ wiijg covers are 
light hrowii witli two longitudinal white 8tripe«. 
which also art' found on tlie thorax and head. 
When ready to issue during late spring ;ind early 
summer, the lieetle cuts its way through tiic ii;ir!;. 
leaving an exit hole as described. After I'UK'rg- 
eiice It spends coiisideraiilc time among the 
branches of the trees, where it feeds to a ccrtnin 
extent uikhi the h»rk and also on the niidrib« and 
stems of the leaves. The females (fig. 148) 
usually begin to ovi|iosit within a week or 10 
days after emergence. The rusty brown eggs, 
about one-eighth of an inch in length (fig. ItO). 
are laid in small cuts made by the beetle witli Its 
jaws on tli(> trunk near the liase of the tree. Usu- 
ally two or three eggs are dejwsited by a lieetle 
at one time on the .same trei'. Upiai liatcliing tlu,' 
larvre burrow into the inner bark and "feed 
tlierfon until late In th«> sBason. when they 
iisiially cut their way into the sapvvowi, wkere tJitt winter U pa.ssed. In the 
spring the fewling is resumed, the larvw iienetrating tli« sfilid wood. Some 
Indlvidunls have a life cycle of 2 y««rs. while otlier.s: have one of S years. 




Ph;. 14."?. — Snowy tree cricket, 
female, nnd section of twig 
showing rgg iind epg punc- 
ture. Knlarg<>d. 



I^aperda Candida Fabrlolus. 
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Fir. 144. — nouiulliond'-d ai)pli'-tn'e 
lioi-pr. sorond summer In tree. 




I'll;, mi. — Adiilr ri)uiidlio!i(U'il np- 
jdi' tid; biiiiT Jusl I'linT^cd from 
rxlt in Imrk. 





Flo. H.l — Ca«tlii);« of rouudlieudod 
iippli-tri'i' iKirpr at base of apple 
trei'. 




I"ic7. 147. — riip.i of 
riiiindlii',fided ,ippl«- 
trci' liorer. Ka- 
1;\ rgi'd. 




Fu;. ] III.- 1;u:js nnind 
liiMili'iI ii|ipl(' Iri'c iMiicr. 



Vu;. 1 IS.— Adull fi'iuiili- "f tlie 
roiinillH'adiMl ii p p 1 •■ - ( r o c 
liorcr in Un' of drposit- 
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Tlic borer with ii 2-y*!Hr life cycle eats out a bunvjw during the sunuiier, forni- 
iiiK iit its end t*i« vmtA ^anber In which it pupates the following spring, 
whei-eas tlie ln»et wlUa i J-f»itr (^c^ fep# ^itJiln the siolld wood to. HJiother 
Hcnsoii and then prepnre* Its nupnl ^ frwin wWelt 1*p nrtult kmm^mk ^til^- 
iiig yeiir. 

AVornilng trees by nienns of a knife and wire to hook out the larva from Its 
burrow Is the nielliod of control most fre<iuoiitly practlcetl. The position of 
the g.illory Is best locateil by means of the strlngUkc mass of reildisli castings 
jiiislied out Jit the baiw of trse, Wlidw tb« liirva Is in the pupal rhaniber It 
ciin not be re»<llly rcsHcbad by Mm wire lM4i'«aj»e ttie gallery 1« plpsjipd 
\v<Kidy tissnn-; in this event a snmll pi(^ce of cotton «*hiTa ml with cArtfln (flf*!- 
nniy be Inserted in the burrow, after which the hole should he plugged 
with moist earth so as to fonthic the finnes. If worming Is done regidarly 
eiich fall as somi iis jiosslble after the eggs have batched, and s]ieclal attention 
given to finding nnd destroying the young borers still working in the sajjwood, 
the task of worminjc will he lightcnecl sud tlu; more sorions injury to rhe t:rM 
from older borers jivohled. 

In the latitude of .Washington, I). C, wornilnr as a r(de sb<iuld b* complat^wl 
before September, while farther south It may be done a month or sn earlier, nud 
ill tlie N(n tli it may be defen-ed until tlie ndddle of Seplemhcr. 

Host plants other tbiin cultlvntwil fruit trees should not be iillowed to grow 
near the orcliards, since they serve as breeding Ki'ounds for the beetle. 

Taints and washes are sometimes uied to d^^r the Ijactis ftoni ovlp«jsiJtl»g. 
Various results liav<j \yimi\ obtainwl from their ute. If imlnt is «3npliBy«<1, it 
should be of pure white lead and raw lln.'W'ed oil mixed to a consistency some- 
wlint thicker tliim that used In general painting. The earth should lirst be re- 
Mioved from the base of the tree to n deiitli of 3 or 4 Inches nnd the bark scales 
and dirt scraped from the trnnk for a distnnce of about a foot above the ground. 
Tlie iialnt should tlien be apiilled to the in-ciiared part of the tnmk with s 
bnisb, find after It has dried the earth shcadd bo replaced. 

Tree-iinitcctors made of ncwsTiapeis. building jijiper, wood veneer, and cyl- 
inders of tlne-niesb(>d wire screen, the tups of whicli have been pluggecl with 

cotton, are s etinics used to iireveiit the beetle from ovipositing around the 

liiise of the trees. 

Tlif iirs<>incal .^liraysi! regularly used in ccunmercial orchards against othor in- 
sects are of soma value in killing the nilults, whicli feed to a certain extent upon 
the leave* nnd twigs as described. 

FLAT-HEADED APPLE-TREE BORER." 

The tlat-lioaded apple-tree borer is second in iniiwrtance to the roundheaded 
Imiioi- and, unlike the lattei-, .seldom attacks vigorous, healthy trees, it will, 
liowever. Infest those that are weakened from various causes, particularly trees 
tlial lean strinigly oiif way (tig, iW), thus exinislnjc a iiorrion of the trunk to 
tlie smi. where th# beetlpfs frCgly ovipos.it. Th» larva or borer (tig. ifii ) causes 
iiijur.v to apple tree.'.- (fig. 152) by feeding between the hark and sapwood of the 
trimli and larger branclies. On yciniig trees a singh^ borer may nearly or 
;utiially kill tlicm. especially lu'wly jilanted trees that fail to start "ff riirlit. A 
reliite<l spwies" Is fri'iiui'iitly coiiiplalneil of im tlie I'acitic coast on account 
of its in,inries to ycnmg trees. Tlie l.-irva' usually are present on the sunny side 
of tile trees, especially in the I'ase of large ones, and the dead area may be 
cnliirgi'd frcpiii year tci year by *iiccessive geiierntlons eating nut the fresh 1 is- 
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Fic. ITiO. — A lo.Tiilni; troo Imviiig trunk C'xposc'<l 
to (lirt-rt rays of smi Is viM-y liki'ly to lio nt- 
tmktxl liy llio llntlK'adeil appU' tree liorcr. 




anil liilli-.l liy (lailioadi^l applu 
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1 IG. 151. — Klatlicadi'd apple- 
trrc boror fccdliiK between 
bark aud wood oX npplo tree. 




I'u;. l.")4. — Kggs of Uat- 
bcadod ai)plc tree borer, 
rnlarged. 




Fui. Tlic II at headed 

apple- tree borer (adult). 
Kidarged. 
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sues ntljftOBBt t® flitt okl. Whil* tit* immA wMim p^flaM* ^WIW* CMtliit;*, 
Its i)r<'s<'iio(» mrertliel*'** cHh bp fmiuenfl.v ilotfrtM iiy Hip etifrtc^r «nd sllKhily 
(IclirpKscd Imrk ovor the nrca In wiiloli the l)<>r(>rs< iiio fei'dliis:. Tile lliit-lieinlod 
Ixiier is native to llils country nnd Is Kwicrally distributed In Iinportunt frult- 
}.'i (i\vlnK resriiMis. It feeds upon n wide variety of bosts, lncl«ct!#f I H ap ltii. -luid 
otlier det lduous fruit trees as well as many forest trees. 

Tlie winter 1« i,m»Med ijj the iHrvs (»tMfB witblB a i|*Mlt«l ctlKtwhor foiiiiu^d Mt 
ili» witl of a ijallwy whieii extends Into tlw? w<m(3 m h deptli of an lucli or 
more. In tlie Routli, however, the pupal cbmnlier I* cenerully eonstrnetii! 
hot ween tlie wood iiiid the biirk. The full-Krown larva measures about an Im li 
ill Ieii;rlh; Is lejrless; has a broad, Hat head, wlileli has suKHPf'ted Its oommoii 
iiiuiie. and Is pale y»How. The larva transforms to a yellowish pupa In the 
upriiiK, iind Issues us sn adult shortly after the apple blmiiiis. The adult 
(lis:. 13S) Is H rather lint beetle, Imvlnic a dark met«TlIe CoMVr. ftwd me.iSure«^ 
aliout a half inch in leiijrtli. The beetle's are active and frifiueiit the sunny side 
of the trees. After ntatluK, llie females search the hark for a cruck or oji-Mi- 
int; in which to deiiosit their e^jTS. The efics (tig. 15-1) are about one- 
liflictli of an Inch Ion;;, ribbed, ami yellowish. They hatdi in llie course of 
2 111- 8 weeks and the larvie liejiln to jniaw their way benentli tlie biirk. where 
llicy feed and develop, provided the trewe are not in good health. The liorer 
Is unable to thrive In vipirous trees having a strouK flow of s^tp, althoneli 
It will .sometimes continue lo live in a d\v»rfe<I (;6nrtitli}fi until the tret- is 
weakened by another aKi'Ucy, thus j;lvinjr th(> borer a cli«nc«> to grow, in wlilrb 
ca.se llie life cycle miiy hm <'xlende(l to 2 years or iiior« liistond of the noriiiiil 
1-yenr period. 

The most practical ineiiiis of dealing wltli tliis insect Is to keep lh(> trees 
resi.staiit by [irojier cullivatloi), fertlliy.ntioii, prniilnje, Hiid iiiiy other orcliHiii 
practice Hint will maintain the tree in iin upright, thrifty, and healthy con- 
ditiiiii. When borers are found, the most satisfactory reitiedy known is to 
cut them out wUli a kiiil'e, care beiiin tiikeii not to lii.jiire the trees. 

SPOTTED APPLE-TREE BORER."" 

The spotted apple-tree borer Is sometimes of conslchoablp iiiiportanco in cer- 
tain localilles. Its In.jnrio* are somewtiat similar lo tlioste of the rounillie.nled 
apple-tree l»orer, ttxctcjit that it iiioip commonly works in the upper p.uls of 
the IrnuU and branches, j^iviii;; the trees an unthrifty and sickly appea raiife. 
When abinidiint It frequently kills yonii^ trees and Inaiiclies of older trees. 
The presence of this Insect is must readily detecttil by means of the sawdiisl- 
like i-iistiiiKS whlcii are pushed out of the Imrrows or by the cankerous appear- 
ance of the infested wood. The nciii'ial habitat of tliis native beetle raiiLres from 
<'iinad;i tlirough the New ICiiirland and Middle Atlaiitir Stales westward to 
Iowa, and it has al.so lieeii reported from Texas. It lias atlrjictwi most atten- 
tion ill parts of Michigan, Iowa, !ind Wisconsin. In addition to the ciiltivntT'd 
apple, this ins^-ct Is recorded as iiifestins the wild crab aiMile. Ihorn trees, and 
.rnni'lierr.v. 

The winter season is spent in the larva stnpe within the burrow, and diirint; 
llie winter preccHlliit; its transformation to the adult the Insect Is lo be found 
in the pupal chainber at the upper end of Its (cnllery, usually in ilie lieartwood 
of a br.Miich or small trunk. The mature larvie or firubs (fli:. I.'i.li, nri' leKless, 
aliinit an Inch or sli.Lditly more in lei.irlh. wliillsli. v l'li I rnviii^h head and black 
.laws. Ill tlic spriic: Hie irrnhs cliamre to yellowish while impa'. about iwo-thirds 
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of nil liifli 111 leiifjth (fig. 158). I.Bter tim »Awlt B«irtl« |ju«w« lt» w»y til»l«fc tl*« 
hi\rk Mild esciipcs trirougli the ^miill rmnidteh exit IiOle (flg. 1.T7) wlileli h«« !i 
(liiuni'ter of iibout oiic-fonrtli of an inch. The female 
licetle.s (lig. 15S) are aiiiiroxlinately two-thirds of au Incli 
or more in li'ii^th. while those of the other sex iire souie- 
whiit sniallcr. The brownish Iwtles liave white sides and 
lire most easily (listinsnlshed trcaii th* roundlMMlded uppls- 
irei' liorer Iiy \hit two wliltu itpC^rs on each wliig-cover and 
the white stripe on r-ileli side of the thorHX, The bertles 
Iced upon the tender hiirk of twl^s. on leaf petioles, and 
;ilsii to a slight extent upon the leaves (flK- 139). The 



i-reani,v white e^ 




Via. JGO. -K^rg of 
spottoil applt-tree 
lioror, Enlargi'il. 



(li:;. 100), which soon become lirownish. 
arc inserted between tlie bark and the wood (fig. 101). 
rpon hatehin^; the larva Conimciictj* to fU«w mt Its bur- 
row, and if two lame hatx-li frwii tsggss fMacftU hi ili« same 
repositor.v they usually feed in opposite directions, result- 
ing in a more or less complete glrdllns of tlic branch. 15y 
tlie end of the fir«it season, or early In the next, the larva 

usually tuiii.els Into the hoartwood, ami in the 
eaSe of a borer with a 2-ye.ir cycle completes Its 
pupal chamber «t the clotti af Ui« »eec)»d «e««on. 
The general life cycle v!iirii>« from 2 t-o 4 ymrs. da- 
pending on latltnile and otlittr eondltloiiB, wltli 
perhaps years as the conmion ix'riod over nioiit 
of the area of its distribution. 

In all probability many of tlia beetles are killed 
in-evlous to uvli)osltion by niemis of the poison 
siirays piiiidoyr<l xgalnst tttc fodllng; moth and 
other cliewlUR Insects. In infested trees tlie hirval 
tunnels can best be located by scarclilnj; for the 
■sawdust castings or the infested wood, as Indi- 
cated by its cankerous appearance. The borers 
when found slmuld be killed with a knife, wire, or 
other suitable tool. Where brandies are hwivlly 
infested tlie.v should be pruned off and de^tr(»y(>n. 
As a further aid in reducing injury. It is advis 
able to cut down all of the wild host jdauts grow- 
ing in the neighborhood of the orchard, thereby 
destroying natural bnuHling grounds. 

APPLE CROTCH-BORER." 

Tlie apple crotch-borer is of comparatively 
minor iiniiortance, althovigh if searched for It 
may frequently be found In the roughaiieil 
crotches of app'e trees itig. 102) or in bark 
wounds caused by other borers, by diseases, Ini 
])leinents, etc. The injury is caused by the larva' 
(tig. 103), which feed in the inner bark or occa- 
sionally make shallow burrows into the sapwood. 
Their presence results in slight injury to the 
of severe Infestation, when tin' atT(M7t<'d part may 
cases the tree it.self iii.'iy die. The same trees 
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ill iipple Imrk .Tcroiupiuiyliig 
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are usually utturkod yciir iifti-r year on iicc(uiut of tlic rouslienod or broken 
areas nf tlii> bark, and tbesi> iiliiccs arc i)ri>ferrc(l l)y tli(> larvjc for feeding 
purposes. Tlie appb' crotcb-borer Is u native pest; It Is rutlier Kenerally 
distributed In tbu Eastern States and bas also beeai found fartlier West— 
In Mlcbigan. Missouri, Mississippi, and Texas. Tbe recorded fo<jd plants. 
In addition to tbe apple. Include tbe juneberry, tborn, niount«ln asb, and black- 
knot of tbe cberry. 

During: tbe winter tbe Inswt is In tbe larva stage, well protected In Its 
silken biliernaenluni, wblcli Is formed wltbln Its burrow. In tbe spring a 
cocoon (dg. Ifil) is made, usually beneatb Ibe bark scales, after wblcb the 




lilc crDti h-liiinT. IxrK.'d. Enlarged. 

pupa staK<' is entered. Tbe fulI-Krown larva is \ellowisIi wldte, witb a brown f 
bead, and averages about tbree-liftbs of an Ineli in lengtb. Tbe brownisli pupa 1 
is nlMint (uu--tblr(l of an incb lon«. Tbe adult, \fliidi Issues during tbe isum- [ 
nier. is a sniiill niotb (II;;. Km) witb a winij fximnse of one-lmlf to tbrei»-fourtlis r 
of an Incb. It bas cleMP. frin^'ed wind's, tbe tips of wblcb are metallit; blncli. 
Tbe upiier part of tbe niolli Is purplisb black, marked witb wbite and yellow | 
on tbe bead, yellow on tbe tborax, and witb tbree more or less distinct yellowish 
bauds on tbe abdomen. Tbe lower iiarts of tbe niolb. indudiuK tbe le^s, are 
coa.spicnously marked witb pdden yellow. Tbe motbs depo.sit tbeir vor.V 
miinite. oval, KlisteniiiK, brownisli eiiKs ( fig. 106) on nuigbened surfaces or In 
cracks oi- other broken places of tbe biirk. I'pon bateblnj;, tbu larvjc feed on 
Ibe iinier bark as dcsciibiil. Acccudbis to Ibe lifebistory studies of the 
iiuri'MU of Knlomolo;:y, some- inilividmils ba\c a 1 year life cycle, wblle otbws 
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i wiuii-o 2 y&ki-ti te tWM!i>J#«l fhalr A iii H i mu iiB'Bl»M-- tmmi mm -fi»-1iwiMNMl 
siiiK*-'. tliis dUTtmico being nttriltnted tm clIniHtic mikI fooil ('((iKllfhtus and tHe 
time of iiateliliig. 

Fortiumtely tliis borer worlis close to tiie biirlv snrfuco, nuilviii}; it a conipnrti- 
lively eMsy matter to remove tbe Jartii with n liiiife without Inflicting much 
injury to the tree. After th« vo««i»«Mrt tmrk has been scraped and tlie bwrws 
lonioved, It is adrfs«l>l4 to p«int Oim m<r^«* *\th «*lJl«r a aUst-tar vrwn^ 
or pure white-lead pulnt. If tliese surfmai* »r« r<i|iiil*rt*d tmm tlwiNS ta time, 
new infestations will be largely i)re\«€«*«L WWie tM* himat ># WiOt always 
readily delected, lis location Is iiKMalty iH<1*i'8e«1 bf » imall dro]) of moisture 
and tlie dark pasty-like frass 
wlilcli is exudcKl from the fted- 
iii^ area. 

WOOLLY APPLE APHIS." 

Tli« woolly aphis i4 unlike 
tlic otlier apliids found on the 
ai)ple in that it attacks tlie tree 
botli aliove and Ik-Ihw ground. 
Tile aerial colonies when 
nbnndant are quite conspicuous 
dig. 107). They are found 
uiMiii tlie trunk, limbs, «ud 
iwigs, I)eing c()nc(>iitrate<1 on 
tender growth or wherever tlie 
Wood has been injured, as by 
tree-crickets, Ihe iK>riodical 
cicada, etc. The aphid colonies 
ap|)iinr as whitisii. cottony 
masses, beuMUi wliieii Kre the 
reddish insects themselves. 
The twigs often become more 
or less deformed us a result of 
the attack. On the roots the ^"'—^"'^"^ '-'l;^'!;;;;^^ "PP'-^ 

apliids cause swellings and de- 

liirmitics (tig. les) which often Involve most of tlic roots oi' tlie tree, resulting In 
a sickly or .stuuU'd tr( c of i)Ul Utile fruiting capacit.\. It lias been recently deter- 
iiiiiied tiiat tlie woolly apple apliis is native to Aineilca. Its present oecnrreiice is 
wide, it heiug found in practically all of the apiile-growiiig districts of the world. 
It is particularl.v siMioiis in tile semiarid regions of tlie West, where llie dry 
climatic conditions apparently favor its devolupineiit. Tlie princ pal food plants 
lire the ajijile and elm, and tliose of leswr iinixirtancc include thorn afiple, 
• luiiice, jiear, iiiid mountain asli. 

Tlie life history of this insect is rather intricate. 15rielly, winter eggs are 
laid ill crevice.'^ of tlie bark on the elm and occasionally on the apple. Tlie 
eggs depositiHl on the former are iirownisli and are covered with delicate, w»xy 
liairs. ,111(1 they hatch in the s|)ring willi the opining of the elm leaf buds, upon 
wliich tba young apliids feed. A.^ soon as winged apliids are prodnce<l on the 
elm .some migrate to tlie apple., wliw<j tlisj- estal)li»h colonies wliich fiml Ui»reon 
during tlie Slimmer. Tii addition to wintering In the egg sl.-ige, some wingless 
indivldniils remain aiiove and iielow ground on the apple in certain districts 
wliere tlie winters are not too severe. Some of tlie root forms remain nnder- 

" /■'rfo.'som,/ hinit/rytim Unnsmtiiin. 
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Kioiiiul tlininj-'lKiiu tlicli- life. 'I'lu! windless vlvipiiriius fciiiiilos are of ii salmon 
brown coloi-, cliiini.'liif; \vitli ai-'e to (link l)r()\vii or imrpUsli. The liody is more 
or le« foiK-eiiled bL-neath n while, wiixy ccix itIu^', foriiiiiiK long, wlilte tufts on 
the posterior purls. 'J'lie \vinj;eil vlviiiaroiis I'emnli'S are l)ro\vii to puri)llsli, 
w ith (hirk lirowii to black 11*1(1 and t horax, depending on np«. The body Is cov- 
ered Willi wivit* or bluish white wiixy threiids, tliom prominent on tlie podt*- 
lior portion. Tlie wind's are traiiK]iureiit and tlie appendages me partly blaek. 

The aphid colonies above Kioiiiid may be killed by means of .1 rontnct sprny, 
as 40 per cent nicotine siilpliate, tlirec-eiKhths of a pint to 50 {rnllons of soapy 
w iitcr, made liy (liss<il\ In^' - poiiiids of Miap. or by tlio use of JO per cent kci'osene 
eiinilsloii. Siiiic these lii.-cei.-- arc well protected by their woolly oovcrliiy; tlie 

spray must be forcibly applied, cur* 
belnj; taUcn ta goak tnch ccdony vAry 
tboroufihly. It is extremely difllcult 
to elTcet satisfactory control of the 
root-infest In;; forms. .Many treat- 
ments, siii h as tobacco refuse applied 
about the roots, fumigation wltli cjir- 
bon dlsiiliibld, etc.. bavo hiffw trlM, 
but none ciin ha nncpwlifi^dly reeoiii- 
meiided. The most practical nietliod 
is to fertilize and cultivate the trees 
so as to keep them in u thrifty, 
iirowlni: condition in spite of the 
iipbids that iiiny iiilinhit the roots. 



MISCELLANEOUS INJURIES. 

.Mthoii,:,di the primary purpose of 
this imbllcatioii Is to acquaint the 
friilt prower with the Injuries and 
ineans of control fif the more im- 
portant apple insects, it is txdh^ved 
that brief mention of iither agendas, 
times occ«»ii"in more dr less daiiiaire, mh.v bo 




IfiS.- Nixliilio- 
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exclusive of (lisciiN-cs wbii li at 
of so'me Interest iiinl vuliic. 



FROSTS AND FREEZES. 

The occurrence of hciivy frosts and freezing tempenitiires shortly after tlic 
fruit has Set or while it Is still (piiie small frccpiciitly results in deforming tlip 
fruit, the skin of which will often he marked with the so-callc<l frost ring or 
band dig. Ki'.M, wbiili appears as a more or less distinct belt of brown corkllko 
tissue. These frosi bunds soiiiet iiiies ccauplctcly encircle the friilt .'ind lire often 
conspicinais at h;irvest. In sonic instances small craiks develop In the .ifreeteil 
area, .\uotliei- typ<' of frost liijiiiy Is siaiictimcs in evidence at the cal.^x or 
Idossoiii I'ud (tig. 17o>, In which will be found one or more small pockets or 
liits. .^iiicc it is prac i ic'illy lui|iossililc to till these pits with poison, xnch fruit 
is (|uiti' susceptible to codllng-iuotli iii.tnry. 



HAIL. 

'i"he utteiiipts of ore bnrdists to grow perfect fruit are often vitiated by iincon- 
trollfible factors, among which hail plays an important n'de. Jl;iilstorins of 
\aryiiig severity occasion loi al losses in one part of thi< c(aiiitry or another 
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practlciilly every year. If tfee *i}«>rr *l»f n«t »C(;w too umr terTWit, Pfc# iMiM 
pits will usually liiwil over wisau' €«#^f i«r*ii$. 'X^^m «iaMfi»(«, l»ow®»«r, i« sat 
coulincd to tlife hall nmrks. since prOnOTlicef! ccJfl'Hiig-metli hijwfy goir>#tiin«*i 
follows in Ihe wnke of the hail, particularly when the storm occurs durluR the 
active hatching period of this pest, which gains ready access to the flesh of 
the fruit by way of tli« broken 
skin. Apples on thu outside and 
exposed portions of th« tr«n« are 
naturally injured the nio«t, and 
it sonietinios happens that only 
one side of tlie tree Is affected, 
depending upon the dirt>ctIon 
from which the storin has come. 

WIND. 




Fio. 109. — Apples Injured by frost, produclgn the 
»o-c»lle<J " frost ring." 



The wind Is at times respon- 
sible for a certain amount of In- 
Jury to the fruit, causing the 
so-called " limb rub." The skin 

of apDies thus afppcted la more or 1«8S discolored where It hHs been bruised 
by chaling against a branch or linih. 

SPRAY BURN. 

Siiray solnllons, such us coinhlniitlons of arsenate of lead and Ilme-sulplmr or 
nrsseiiate of lead and Uorrteaux mixture, sometlute* e«usc distinct Injury to 

the frnit and foliage. The fruit I* offeiM 
russetetl (flg. 171), especially when the 
spray is applied too forcibly, and in the 
case of mixtures containing Bordeaux 
when used during the calyx and llrst 
cover-ispray treatments or later in the 
.season when followed by much damp 
or rainy weather. The foliag(" may be 
Injured by either of the foregoing com- 
binations, and this is iiarticularly trn(! 
in tlie ca<e of wc^ak and unthrifty tre: s. 
I^ime-sulphni- injury to the fruit often 
follows If the si)ray is applied during 
niidsunmier, under conditions of high 
tempei-ature and bright sunshine. The 
affected fruit Is greatly disfigured by n 
somewhat circular brownish biack .s])ot, 
whicli is sometimes as large as or larger 
than a half dollar (lig. 172). Apples 
on the southwest side of the trer are 
ludst likely to be damaged. In the eastern United States tliis type of injury lias 
rarely been eonimercially serious, though sometimes conspicuous. In liot, 
suiiiiv regions, where this form of injury is of fre(ineiit occurrence, fruit growers 
shdidd use liio s>dpliur siirays only in the cooler spring weather. 

INJURIES FROM TREE INJECTIONS. 

Kvery now and then "tree doctors" jait In an npiwarance and endeavor to 
Bell materials which they gunrnntee will free tbi» tree of all noxious pests. 
02800°— 22 C 




V\'-. 170 Frn.'st Injury, calyx rnd of 
:i|'lil<'. ('(xlliiij; nidtli larva> frcqupiitly 
inter ilio ai)i)l(' through the frost pits 
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171. — Apples russctPd 
ture, 



by Bordeaux mix- 



I'MUiill.v tlifse coinpouiKls lire to he injected Into the tree trunk on the theory 
that thc.v will lie ciirrh'il liy the sup to nil parts of the tree, thereby destrojinf 
the nndcslriilile pnriisitcs. Such injections are wltliont value and may cause 

severe injury (llg. 173). Fruit 
>;ro\vers would <lo well to employ 
only tlio niat'erlnls and motliods 
r«coinHidiKl«(l by tlielr State ex- 
iwrliiieiit station or the United 
•States Deptirtinwit of Agricul- 
ture, 

SUN SCALD, 

Durinj; vcwy hot i*»criods the 
fruit, psrti( iihiriy that >iii the 
soutiiwcKt side of the tree, may 
lie heated to such an extent as to 
cause hir(,'e darli discoioratlons 
of the .sivln. Where this trouble 
is prevaient tlie daniHgt; may be 
Koniewiiat reducud h,v not prun- 
ing the nisceptlblo :portion as 
heavily ns the rest of the tree. 
The trunks of trees, esiK'dally those In youiiR orchards, are sometimes blis- 
tered on tlie southwest iind west sides by the hot afteriuxui sun. A similar 
type of Injury is more commonly produced by severe winter freezliifr and rapid 
thnwliiK by the iifternoon sun, To overcome tliis troulile trees niiiy l)e protected 
by shndinff thi-ni vvKh wood»n Strings driven Into tlie ground mther close to the 
tree. The planting of blKli-Krovvlng cover crop* or the liitercroprdns of tlie 
,voung orchard with corn or other 
tall crops will al.so serve to jini- 
t(<t the trees from too stroiiR 
;in c.xpoiiiirc (hiring tlie sunimer 
.-ieasoii. 

SPRAY MATERIALS.*'' 

in connection with the control 
of apple in.-iccts anil diseases, 
iiriny Insecticides and funsilcldes 
have been employed Imth in an 
• xpciiiiii Mtal way and in actual 
orchard piacticc. in addition to 
I lie so-( iillcil ^i,in(lar(I spray ma- 
terials c'lmnuady used by com- 
mercial orchardist'^ a very laivc 
iimnl«'r of proprietary com- 
lM)imds are now lai the market. 
.Since till' ii(ti\c iiiiircdient^ of 
tl;c latter ;irc nsuall,\' made up 
of one or more of the standard 

."•play materials, combined witli fillers of inerl siibslaiices. it is olivions that 
tlicrc is no particnlar reason for nsini: them in i>refercnce to the sfandanl 
spra.\ malciiaK. .\^ n matter of econcjmy and ellicieiicy, the apple grower 




ric. 



1" 



-Tyiilciil limi'-gulphur 
apple. 



Iiuiuing on 



I'ur niiiii' idinpli'tp Infuriniitioii mi spi-,'i,v iniili'iliil.s sc< 
.\tti-lrii lur.' Kill-hil ls' Ilulli'llii DOS. 



t nititl Stnlcs I ii'imii'I mpiit of 
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YsouUI do well to ciTiploy the sprny iu«t«rt»*i «iiHiraa<*a'te<l below, which, If 
ritrlitly used, will give satisfactory r«i«lt» mgaiMt tli« vmrm important mmtiv 
insects and I'liiigous diseases. 

ARSENATE OF LEAD. 

Arsenate of I«nd Is the uio«t reliable a^d •tiih^wit pfAmm fbr'cfee^n'inf iH«i«cts. 
It Is sold in both tlie pwwder twi paste forms, the former being pi'ef«i'Hble, since 
it is more readily handled and can be Iieki over from one .voai' to the next by 
k(H'i)lnK It in a dry place. It can be coniblninl with nicotine solutions and with 
citlier lime-sulpbur or Bordeaux mixture for the ^hnultaneous control of 
chcwiniii; and suckins insects mid fungouii dis- 

fB*t'S. 

NICOTINE. 

Xifotliic, eitlior commercial, as 40 per ceut nic- 
(itlnc Kulpliate, or homemade decoctions. Is llio 
b<»«t conta''t Insecticide for sucking insects such 
as apple Hpliids, r«d bugs, etc. If used alone, 
soap should be adiled as h spreader, but If emii- 
binetl with mixtures containing linie-sulphur 
solntion the soap .shoald be omitted. When 
added to IJordcaux mixture and arsenate of lead 
a i)i)und or so of soaj) to 50 gallons of spray may 
be nscd if desired. 

KEROSENE EMULSION. 

Kerosene emulsion i.s a n^latively chMp and 
efTectlvc contact spray for sucking insects, but 
unless very well made Miid carefully used it may 
ciinse foliage injnry. It has a further disadvaii- 
tiige In tliat It can not be used in combination 
with the other standard spray niatari*ls. 

LIMK-SULPHUR. 

Fiii. 178. — Tree Injured by use 

I.ime-sulplmr is n.siMi both as an insecticide by •■ trw 

, doctor." 
and as ti fungicide. It is reconnnended as a 

.-.ormant .spray ajfiiiim fbu scale Ins^-ts hiuI blister mite, and at grwiUy dl- 
Intcd strengths as a summer spray for apple scab and certain other diseases. 

BORDEAUX MIXTURE. 
The well-known fungicide, Uordeaux mixture, is used against certain dl.s- 
c:ucK, notably apple bItti-i--rot, whidi are not held In cheek by limc-siilplnir. 

SOLUBLE OILS. 

S(>hd)lc or nnscible oils, homemade or projirietary, may sometimes be em- 
ployed to advantage as donnant sprny.s for s^iilc insects, tli« fruit-tmi leaf- 
roller, etc. Injury iiiMy follow from tlielr u.sc, and It is therefore .xafer to 
apply IhiK^snlpbur solution for scale insects. 

DUSTING MATERIALS."* 

The dry applicaiion of ln.*>ctlcld«» and fungicides has; hten tried cxiHTi- 
iiii'ntally and coimiier(;ially for many yoars. In some instances satisfactory rc- 

For more complete Infwrmntlon on dusting materials see United Sttitosj nopartmcnt ot 
.\Kruulture Fiinuors' Ilullctln itOS. 
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I'm. 174.- 



-Construotion of tree bniid inajilp of 
cotton unci tarmi paixT. 



Kults hiivc bcoii obtnlnod, but, on llie wiiolo, du.st mixtures linvc not givou as 
otlicicnt fontrol as li<iuUl si)rii.vs, mid in cerliiln iipplo districts linve bwn ijiilto 
inclTcctivc. 'I'bc dust uiixturcsi now usuiill.v onipbi.ved coiitiiln 10 por cent of 

Ictid nrsonatc iiud from 75 to 00 
per cent of finely divided sul- 
pbur. A lill<>r, sucli ns bydratinl 
lime or >tyi>suni, i.s oftuji desir- 
able, ns its iidudxture makes a 
Itctter llowius dust and lessens 
(lie cost of tbc ndxture. It is 
believed (bat a T.l per cent .sul- 
pbur con(ent Nvlll yield a« good 
results as a hljclier perc(iT)taj((!. 
A conii)lete du»t ndxture, eon- 
laininii Hrs»nH(e of load, fiulpliur, 
;ind nicotine, lias been tried out 
during; (lie past few years, tlie 
nicotine bavins been iidde<l in an 
effort to cdnibat apple ajibids, 
red buRs, ete. Some success lias 
been rep<)r(ed witb tliis niixlure, 
but tlie (luantity of nicotine re- 
quired ni!11\»8 tbe iiiipllcatlon 
§oiiiu\viia( exponsiru. Au elTort is now beiiij; made to develop a good coVH'cr kuI- 
pb;i(e and Hint dust to repbice tlie sulpliur. Some promising rciuKs bavp been 
obtained, bu( further tests are ii<ressMry lo cleteriiilne fully It.'* elllcleiicy aKainst 
fuiiKoiis diseases. 

TREE-BANDING MATERIALS." 

Bands of sticVcy materiiil -4 to T) incbes wide applied around tree trunks soine- 
tlmes may be u»ed to advanlaga to iireveiit caterpiliar.'i, climbing cutworms, 
and ecrtnin otlmr inti.'cls from 
ciinibiiiK trees, TL<»se bainis are 
also employed to prevent non 
liyiiiK and wiii;;less moths, .•-ucli 
as tbc ^lip.sy moth, caiikerwonii 
motlis, tussock mollis, etc.. from 
asceiidln;,' tre<'s to deposit tlieir 
CKKS. ("otton batting; and win- 
screen also are usomI in nmkiiig 
protective liaiids. 

Tbe iii(lisrrii))iii;ile use of 
tliese li.inds, as well as im^ liani- 
cal barriers, is to iie discoarajled. 
Tlieir use In p.'irks is sometimes 
notcii on trees wiiieli are not snli 
ject to attack by iiistKis against 
wliicli they would i)ave value. 
As a rule, it is advisable to ob 
tain advice as to their use from 
cntomologiists. 




'•1 





I'm:. 17.1. Cninpli'tnd Irfe l>nnil of cotton and 
tnrrcd pnper with baud uf sticky matorlnl. 



STICKY TREE BANDS. 

Sticky bands are somwtimcs injurious to the tree, but Injury may be iivoidfd 
by spreading tbe adhesive on a strip of heavy iniper encircling the tree trunk. 



" For more i-oinplctc Information un trc<-li;tndlng inalprlals sec Tnltcd Slates Depart- 
nicnt of .\>;rlc nltiirc I'nrnicrH' Unllctin 9ns. 
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KiG. 170. — Method rvf ronFtriirtlon of cotton ti'oc 
band. 



A form of band tliiit luis plvon satisfnctory results Is iimdc from olienp cotton 
VattiiiK nml sIi)f,'Io-i)Iy tiirred building impor. Tlio eot'oii sliicild lie rnt Into 
strips about 2 inclics wide and 
wrapped around tlio tree trunk 
go MS to All all tb« crevijce* »f 
the burk. Over the cotton ii 
])hict'd a strl]) of tarred pMper 
(tiK. 1~4) about 5 Inches wide, 
drawn ti;;htly and securely 
tucked where It overlaps. The 
sticky material Is then Ki)i-end 
on top fif the paper (fljr. 175). 

COTTON BATTING. 

r.arriers oOiwr ttjBii gtl-cby 
hands are ssometimcs used to 
l)revent insects from crawliuj; 
up tre«ts. 

Hands of cotton hattlus about 

0 to 8 Inches wide are effective 
as Ion;; as the cotton remains 
lIufTy. Wrap the band around 
the tree trunk and sccusely tie 

1 he bottom edpt- by nic«ns of 
Ao'it twine (fis. ITC). The upper edge sboul.l then be turned down over tlie 
s'tr.n- formluK a tlange of loose cotton all around the tree (fig. 177). 

SPRAYING APPARATUS." 
11 is Kciierally recoKuizwl by pro)cr»-.*.lre fruit growers that the sprayer and 

its equipment are very important 
factors In the production of clean 
fruit, h^i-tnnately, It is possible 
to obtain .satisfactory outfits 
whicli, with in-oper caru and sit- 
tention, will give .vears of good 
service. Although the first cost 
of a well-made sprayer may ap- 
pear somewhat high, no fruit 
grower can afford to be without 
a reliable outfit that will meet his 
r^(Iuiremojits during tJie critic.-il 
spray period*. The vurcbns(> of 
an efficient sprayer Is an Invest- 
ment that will pay very liberal 
dividends. The capacity of an 
outfit should be larger thiiu 
needed under Ideal working con- 
ditions, since unfavorable and an- 
forescen circumstances may In- 
terfere and make It necessary to 
Imve reserve power with whicli 
to conix)lote ilic work in time. Large-scale opei-ators should have an extra 

"'For mori' coiiiplpic hiforinatlon on Rprnylng app«rat»B sec United States Department 
of Agrlonltiirc l-iiriners' Hulledn 90S. 
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-CoiniilPtPd cotton tree band. 
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178. — A power spray outfit (Miulpped wttli 
lower for spraying tall trcrs. 



^I)l■ilyel• or two to iiiovWe against eiiiergi'iiclos, iiixl cxtiij psu-ts sliotiM bfi kept 
on Imnd to rcpliu-c llioso tlint nrc broken or worn. 

For those Iniviiig reiiitlvel.v 
few trees, a liiinil-punip outfit, us 
u l)arrel iniiiui, may isufliee, but 
generally siwakliig It is bottur 
economy to onii>loy n power 
sprayer (lig. ITS), eyen in the 
case of coiniianitlyely sninll ucro- 
nge.«. Ilelialile iiower outfits are 
iniide in illlTeroiit sizes to meet 
tile ilt-niaiiils of small to large 
growers. 

Tlio lio.se and couplings SbouM 
lie of the best materials, since 
those are subject to considerable 
pressure and strain, particularly 
in tlie case of lilsh-power spray- 
ers. 

The selection of tlio proper 
sprny nozzles, rods, or spray guns 
will deiM'iid l.ir;:ely upon the ciipiiclty of the outtlt and other factors. 
.\ iiower iiiiicblii(> for applying dust materials Is shown In figure 170. 

APPLE-SPRAYING SCHEDULES. 

As lins been expliiined in the foregoing pages, fruit tree;? and fruits !ir»-Sl- 
iiinlt.'ineously attacked by niHiiy insects and fungcis dlseii-^es, as the colling 
moth, iihiiil-liti', apple .scab. etc. 
It Is therefore desirable, and 
foitliiiiitelv iKissihle. by ii coiii- 
binntiou of iiisecticidiil and fiin- 
gichinl iiuiterials. to effect tin' 
(oiilrol of tliese sevcriil troubles 
by ipiie and the SMni« spray ap- 
plication, as by a spray of dilute 
liinc-siilpluir. arsenate of lead, 
and 10 per cent nicol iiie sulphate. 
ICniiiiiKPlogists and patludogists 
li;ive given nnicli study to tie- 
veliipiiig conibinatioii trcatiiieiits 
of this kind in order to save the 
grower the extra lost and time 
of separate treatments. Also, 
spray -schedules have been de- 
vchiped for the more iniporlant 
iii.sci-t and fungous diseases of 
tile .-ipple. iiCHCli, grape, .•ind tin' 
like. \\'hil(> it is alway*; dejjii- 
alile that .'in orcliardist know a< 
niiicli as [lossibb' about bis Insect 
. '.id fungous iK'sts. \et he will be 
alilc to oblaiu much siiree.ss iii the 




power (1ii!>tiia; Dill fit 



■ colli lol 



iiiilily by l aiefiilly following a .series 
of ^liriiv uiiplicat ions timed so as to iniit most elTectively the \;irii>us troubles 
in-eseiii on the trees or fruit. Although it is not possilile by the following of 
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Fiu. 



180. — Proper stnge at which to 
begin calyx application. 



PlHtiy tclKHlules Ui coHtioi all of the troubled oi the apple, a very larfc pro- 
]i(irtioii of tliost' coiitrolUhle hy sprays cuii lie kept down hy the use of tlic 
siiniy-schediile pliui. In tiie subsequent ])ages schedules arc presented cov- 
<M-iiiK the prlncl])al orchard districts of the country, which may i)e inodltied in 
accordance wltii the nee<1s of Individual 
(irchardlsts. In this connection, It 
slidiild be borne In ndnd tiiat the rela- 
live abundance of p«»t« r«rl«« from year 
to year as influenced Vty weather and 
other conditions. The apple grower 
sliould therefore he constantly on the 
alert and ])repare(l to cope wltli any 
iniusnal conditions that may arise from 
tiiiu! to tinio. if the fruit grower Is U(tt 
well acquainted with his ki#eet and fun- 
;;ons troubles, he will do well to consult 
tiie State aKricultunil experiment sta- 
tion, the United States Department of Agrlciilture, or some other competent 
agency Interested in the suppression of orchard pests. 

THE CALYX SPRAY. 

Tlie so-called "calyx sjiray " or " petals-off " application Is peneruliy recop- 
ni/.ed ns tlie most imi)ortant spray for tiie apple durlnp the prowlnp season and 
i i ijartlctilnrly valuable asalnst tiie codling moth. The primary object of tills 
uMpllcatloii Is to lill each caiyx cup with poison In order to kill the worms that 
:!ttviiipt to enter tiie fruit tlirough tiie calyx or blosioin wid. The time within 
wliicii this spray can be effectively aiflilled is llmltml and if\*rj pffort shoidd 
lie mad* to do tlie work wltliin the prescribed periwi. The spraying should be 
iiCKun MS soon us the petals have dropped (Ar. 180) and should be eom])leted 

R'fore the calyx cups have closed (tig, 
181). As an Insurance in covering tiie 
orcliard in time It Is often desirable to be- 
gin the spraying wlioii 85 to 90 i>er cent 
of the I)*tiils lmv« dropped, but care should 
be taken not to spray earlier on a<rount of 
])osslble Injury to the honeybees. 

It Is well known that certain vari<>tio» 
of apples iilooni oiirlier than othcrii and 
that with each variety there is more or 
less variation In the deTelopiiient of tin' 
bloom. Tiie orchardlst should therefore 
carefully inspect the iilossoiiis and time 
the sjiraying with reference to tliose most 
advanced. Under ordinary circumstances 
the center blossom Is the most advanced 
and the most likely to set fruit. 

The development of the calyx cup of 
tlie l;:ildwin from tlie time tlie petals fall niitii the cup has closed is shown by 
means of the vertical sections hi figures 182, 183, 184, and IS.j. In tigure 181', 
wliicli represents the cup just after the dropping of tiie jietals, it will he noted 
lli.it tlie sepals are about at rigid angles to the lloweriiig jiarts and form a broad, 
flinlliiw cu]) wiilcli can lie readily coated wltli the poi.son spray. Six days later, 




Fin. 181. — Too late to make calyx ap- 
I)llcntlon. 
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I'li;. 184. ViTtlcnl section of 
appli' rnljx cup cliilit (lays 
nftiT petals ilroppi'd. 



Fio. ISri, — VpiHcnl soctloii of 
applo calyx cup ten days 
after petals dropped. 
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MS sliown in figure 183, the sepnls Usyb (crowii iii)war(l, inakliiK the cub boiiw- 
what V-shnpod. In figure 184, which represents the cup 8 d«ys after tli« i»etal8 
imvc dropped, the sepiils Have advanced further towunl the closlnR iwlnt, form- 
ing a U-shnped cup. Spraying nt this stage Is still effective, since the cup Is 
oijcn sufficiently to admit the poison. Two days later, however, or n total of 
K) (lays lifter the petals have dropped, as shown In figure 185, the sepals have 
-i-own together and the «tp lA-iwucti^Uf closed. At this stufe of development 
Tt is impossible to force Uic pcjs^w Itm ** esp, ana hence too late to apply the 
calyx spray. 

The rapidity of closing of the ealyx cup varies somewhat with the variety 
and with the weather conditions, if the spraying Is begun when 85 to !)0 per 
cent of the blossoms hav(? dropped, the time within which the calyx applica- 
tion should 1)0 nnide will usually cover a period of a week to 10 days. The 
(in-hiirdimt, however, should hot tte*i«i<1 vpmi the lonv'er parlod, but, inste*id, 
should provide again#t Biifavorable weather aiwl ®th«^ il«|ft%f«»i'i« l^wrup- 
lions by employing su(Bcl9»it help and spray niiachlne« fo-jJSrfifelAt* tile work 
within a week. 
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Pacific Northwest 


In the control of 
the codling moth it 
will often be neces- 
sary to make one or 
two additional treats 
ments after IV. 




Scmiarid Western 
States. 


In the control of 
the codling moth it 
will often be neces- 
sary to make one or 
two additional treat- 
ments after III. 




West-Central States. 


If the codling moth 
and bitter-rot are 
prevalent, apply ad- 
ditional sprays of ar- 
senate of lead and 
Bordeaux mixture. 




Central MissLssippi 
Valley and the Oiark 
district. 


One or two addi- 
tional treatments 
of lead arsenate 
and Bordeaux mix- 
ture about 2 weeks 
apart and in severe 
bitter-rot cases make 
additional applica- 
tions of the Bordeaux 
arsenate of lead spray. 


Q 


Ohio Valley. 


Depending upon 
the locality, varie- 
ties, weather, and 
other conditions, 
from two to four 
additional treat- 
ments of arsenate of 
lead and Bordeaux 
mixture will often be 
j necessary. 




Southern Atlantic 
States. 


Depending upon 
the locality, varie- 
ties, weather, and 
other conditions, 
from two to four 
additional treat- 
ments of arsenate of 
lead and Bordeaux 
mixture will often be 
necessary. 






